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it^lR (28A) £ tt (28B) T*?ns ft^W t L T li x l-+7fi7;>- 
5 — 7. 4. * > l-f7f i?;>-4-XJ|,*>i> 1 - f7 f i 7 ; > - 8 - ^ 4 

l-f7f )l7;>-7-^**>|> 1-f 7f ^7;>-2-xh^y-6-^^* 
>SK l-7;;-2-f7h-i-4-X^*>|, 6-7; ;-l-f7h-^-3 

-^**>»> 1 — ) — 8 — t 7 h — >i — 2. 4 — * ^ * y Wc— -h v x ) r? u M . 1 — 
75;-8-f7h-*- 3, 6 - * * > & — -^-h'J^AiSSrir, * > * * $Ltzl£ 
f«07i*')4if. ^ fb^& ifjb'PW ibti&o 

[ 0 0 8 5 ] 



>- 6 - *>K*>iK tfzit^ cot >i ii ') &m&. x x ^ ;Mb$/ & 6* 

>k w.m%fz\t*m.mcDmfViWi&itj<mffim. m.m^rzitmm.mco^^mmmm. mm* 
rz\t*w.\%<r)nmmmm.*^-t z>m% <bnz. mz. zrzizftmvmgkm 

2 tc tco&frh . OCH 3 » 0C 2 H 5 , 0C 6 H5 . 0C 3 H 7 s 0C 4 H 9 . O 
CH (CHj ) 2 x OCH 2 (CH 3 ) 3 . OC ( C H 3 ) 3 & if fc* 2 h\zOf Lu. 
[0086]" 

(ffc^a* ( 1 ) ic^tf 'JtKn%y7i*;i-h <7>»l3p^vi) 

* Bfllc It & fb^st; (20) |c^t a -v h*^tr#'J t h*nify7**;i-H: 
fb<¥^ (21) T-^FfT 5 ; * * *>$rfb£-^ t <?)JxJ£[co wTtf L <1^^. *^B^[c 

fflu (21) iz^-t it^w co mm m\$. ftfEm** t lt^i^ <b<¥^ ( 2 0 

) (c^-t^-'vNlCxtLT. 0. 1~5 0. 0 ^ >\> . iff £ L < li . 1. 0^20. 0 
t $B B T* <£> & » 
[ 0 0 8 7 ] 

*fl ^ /x ^ irfc* iffic. * 'J v-3E^<?)^ x^u^^^tfJir 2 n^v^J; 7 & v >i K 

&JxJ£^# i: u 7 *£jt>*<b . ^7 ^ * > $£g&7> £ vS'& itM X v£1£ fb 5 -it . v£ 1± 7- x ^ ^ # 

[ 0 0 8 8] 

ffl ^ htizm£>m t tTii. it; f conm&izmmz ') ym&m^m. 

-< 7* ^ h £-/&lc 2 ti & *7 ^ * x 5 K ^M-^-IPJ . ^fk^#ii£-j?J # £ fc> <b , fb^it 
( 2 1 ) co it^W) t it^x^ ( 2 0) lc^i-^--y h % * i" £ # 'J t h'B^y?** J x - 

h t com.&-&ib-£iz!z c xmg.mH-f z z 1 1* 1 ^ m-z 2h h » 

[ 0 0 8 9 ] 

> ^ H 'I - o - h ') >l . M ') > Wt ^ - o - h 'J ^ » ffi > if h M - m - h 'J ^ , 

x — m — h ') >v . ffi > h 'J — p — h 'J iv x ffi 'I > Wc V - p - K ') * . f 'l - o 

— ^an^x^^U. §E 'J > h M — p — ^ a n 7" x ^ ;b x ffi'J^^i/ — p — ^nn7x^ 

* v ffi > h '-i > ^ * > ^.') x # w <b *i s . * t- 4> * ffi y > i& s n 

i-i^iKfflv^ns. # v-<?>>gfl¥'i4> /x^'ii^ t <^> i«i ± «> ic . m 

^^A^n^ -f K . M it ii >v is <t> u * ir ^« US. ^/jn L T «t <fc . 
[ 0 0 9 0 ] 

^7 A, ts y ^ F ^*S^9J tLTIl, yy ?n^^yi^^t*yM ; K ( D C C ) . N - 
x + ,1 _ N • _ 3 _ ij } + ,1 T 5 j -f a t - ;U % ,1 # >j 4 5 |« ( E D C = W S C I ) . yM 

7 7 P n tf ;u ij >l t' ; J A 5 K ( D I P C ) . * ir 6* & W* «b tl & . DC Cf>^vMJ, W S C I 
i: x N — th'n^yX?y>4;F (HONSu) . l-tKn^v^> > /K , lT>/-^ 
(HOB t ) . J>§oU3-t KnJfy-4-tdfV-3 . 4 — >-* t h'n - 1 , 2. 3 - 
^>'/h'JTy'> (HOOb t) ^^tffl^^-^ltTfflv^T^ckv^ 
[ 0 0 9 1 ] 

li^9J^^ffl*l±. fb^^ (2 0) ic^-r^--y h \zPtLX. 0 . l-50€t^ «F 



[ 0 0 9 2 ] 

h > M . >' > * ^ — t * - y ;n- -f - ^ x f 1« 7t h'n77>fWi-f^I v 
? a a > 7 > , ? n n * ;u A . fflgfti^i, ? n n i ? > . h 'J ^aui?^^ ir^n 

7; H« i> > f ^ X ^ * * :> K x y >f iT-bhT; h\ t > f **^'H7 ; K ^ 

tw^^nhvttSttjgjii, tr f 3 > ^ ire?) f 'J v > N - > >u t: 

u 'J K > ft £ )b*# l-f <b *l S . 4# lc *f * L < tt » tf ') 9 > . N - > f >U fcT n -J K > ft £ t)*m 

[ 0 0 9 3 ] 

*^B^<?>^^IC JdV^T. iXJ^Bf^U. 1 ~ 4 8 ^F^c7)|EHT-c$>^ 0 ft\z. 1-1 

0 Bf Mi»*#F J Lv^, 
[ 0 0 9 4 ] 

*¥£W\z ts\.*x . z <r> £ 7 lc L T ±f& L fb^s^ ( 1 ) f '1 e 

>> — ;u ft tf> 7* n — y >f ix-f^, y if jh- t , •fH^tHn-7 ; 7> 

t H u*~>Ti> ii J x- h ^ifcl&£ -fct-5 3 £: IC J: *) , Z tl^®iR-t€> C 6*T*# 6= 

tlfefb^i'C ( 1 ) izffkf^- >y h # V t K n ^ T" fl, ii ) x- h li . <jX^ 

ft«btir* lifiUltick^-eii. cco^ifti^fthLTii, « icflsURttft < . fb^ 
5^ ( 1 ) i:^t#'JtHn^y7**Ji-F lc ft * ffl X <? * * 7ri£. # 

*mn<7>%\}<7>mm.nm ttx. it^ (i) *<r>Rmfrtj*- a j - s o 3 h ^ ^ ^ . t> 

> t ^^-JxJft&lc > f >i x xf iKbSJ^fflv^T . fb^^ ( 1 ) ^^R^^t-Ai - S 
0 3 CH 3 t i" S > f ^ x X f ^ fb^ ft 7 77 ^ S . > f ;n x f ;u fbM t L T li , 

ffltSCt -So >f^xxf^ fbvi i: L T tt . l«j|-ST^5gi- > ^ 7 - ^ v£ 

v H 7 >y fb* ^ ^ - > 9 ) - 'V v£ . mWt- * 9 J - limit . + h , )r7U*h*zs\tifc. =r 
V => > * >v r-r - x y . h > ^ > ') >i V -r */ > ^ > ft ir^^^to^vi ft ir *»*>i-f 
^tl^o "t'Tt, Ifoft^frTT > ^^fb**T-S -&<?>T- h ') * * 'lis ') >i >' t •/ > 9 >vJ 

[ 0 0 9 5 ] 

. / 9 J — >l . i? ;-4f<^713-;H, y 9 a a > 9 1/ , ?nn** A, EgJ^fb)^ 
^ x ^ ^ a n x 9 > N h 'J ?DDx?>5ir(OAar> fb^fb^K^M. h'H 
>#^7$#]K^fb?K«ft if)tj*#if «b ft*. «lc^*L<li. Yis itfeit^mmts: £b* 

m^hnz. mm<7>&mm.\z. m&mft. mm&ftwizi&c xm&fedbmz , *^bh<^^ 

vSlcfc^T. jxl^SSli. ^IcPI^^ nftv^jb*. m^lt- 2 0 ~ 3 0 °C<nMm<n^&X' 2h 

z>. tzfzL. m^zm&m. mm\z&t>-£rzm.m%u&xj%fc~£iT 7 c t vmz lv*. 

[ 0 0 9 6 ] 

* fx . *%B^ T- li x fb^5^ (1 7 3) T^t^-7h$tf4*'JtFn^y7;^J 
x- h*fi36kJRJC3 ItSligJ: . ffimXUX'm h tltz<t&%} t . it^xt (17 1) X^ 
•t<t&%l t fcJxfES "±Z>X.n-kUZ> Z t \z J: ») <b^^ (17 4) T'^f ^- -v h ^#t? # 
'J t h'P^y74^ ;x-h *t!lii-ts C t i?*T-§ -So 



[it 3 8] 



O H 
Jl 



173 



(17 3) 



[ 0 0 9 8 ] 

[ 0 0 9 9 ] 
[ f t 3 9 ] 




[0100] 

+ . R 1 7 1 li-A 171 -S0 2 Ri7ia^^^"° R 171a l20H. ^ny^Sf, ONa, 
OK*fcttORi7ifcT*>4. £fz. R i7i b &VAi7itt«?nf ilJftilLTx Ij^itlJ* 

7 la > R j 7 ! . - -v h ^ttc L T _h Ifi <?> t* ^ ft , ) 

[0101] 
[ it 4 0 ] 



^ 174a 

N — H 



O'- 



CH-S, 



R 174b 



(1 7 4) 



[0102] 

(5^4*. R 174a «- A 174 -S O 2 R 174c tit. R j 7 4 c tt O H . ^oy>iif , ON 
a. 0 K * fctt O R j mT'&Z . Ri7 4d ^^Ai74 li * tl L T . HBI3sfcti:*g 

» hi was it* is«*fci±*ig«<7)^#«s«iii. *5ui4, aei*fctt*a 

„ -r>)->im. t ') - >i &T'W.& 2 fix v^T ^ =fc u t ji * ') t> mx-3h h . W. ®L<?>^— v 



r w- 17- vx f « **> a v iv' j y 4 a » *M 8 4 b - 1N - I '/ 4 C N 1V 1 '/ 4 d ' x °' ^ 1 "M IJ> "* v r **- m - iL 

J: 0 1$ L < tt. ffc<¥^ (17 4) IC*>UT . R 1 74 b ***Jf5/S : f-e*> •? . #fEHU *> fb^5$ 
( 1 ) lc#*Jl£fb^5* (17 2) T- ^ i" ^ - v h # 'ItFo^yT^; X- 

h It . itS f&JSCfl- UT fb^5* (1 6 8) 3 ft * - -V h * -5 # 'J fc H n * is T >i 

ti ) x- h *m^. umtfxmz nzxnt. mmxnx-m htirzit&wit fb^ ( 1 7 

[0103] 

[ ft 4 1 i 



K l72 

N-H 

H 

(CHj). 
O 

(1 7 2) 

[0104] 

(^ + » R i72 l± — A 172 — S0 2 R 172a R H2a ^ny>JBf, ON a 

» O K £fzlt O R { - tn T'2hho Rl?2b^^ A 172 li * n **ft**3: L T . 

*>«f£lH8is£1r-*-S»*f|-*. M^C<7>^- -v h at^il R 172 ^ R 1 7 2 a - R 17 
2b^:D f Ai72 ttS^if McaiLTitB^*i**^t. ) 
[0105] 
I it 4 2] 




(16 8) 



[0106] 
[ it 4 3 ] 

O 



[0107] 

(it*. R I7il4 — A 171 — S O 2 R uia^^i-o R 171a ttOH, ^nr>Jgf , ONa. 
O K SfcliO R 17 lb T'^^>c R^n&VAuitt^ft^ft&iLT. ffi«*fctt* 

a«<o«ifeJH«iS*'fr-rs*^'bjia:fts. jia^^-vhmtii^. R 1 7 1 . Rj 
7ia- R nib^^A 171 ti. s-^-- «v h miz%>± lt xm^Mft-zm-to ) 



-f<7>T ^ ij >)&mM. f- <7>x X ;U fb$3**<£> t-fb ft S o 

[0108] 

#?&Bfl tc felt 5 ffc^^ (1 6 8) \Z 7jk-t ^ - v V •£ # t? # 'J £ K a * > T >v ii ) x - h 
t ffc^ (17 1) T^-*ffc£-*9 i:<50/xJ£»cov>Tf¥ L < j&^S. 
[0109] 

#fEB.H £ % # 'J -7 4» # * # ~ ji m<nffi lz 3F> Z> a - > * U > * t= . fb^^ ( 1 7 

1) T-^£ ft £ ft v 4 ^fl-flnJSffi-rs C tT-l/S^ ft&» M,Wm\z\t. t-Ctji 

tt1ja<nJZl&4kflrT~Z. ffc^ (16 8) [z^-f^-v h 'IbFo^yT^^Ji 

- h t . fb<¥^ (1 6 8) ic ^-r =>- - v V * # t? # t K a ^ ^ r >i U ) x. - h <r> # "J -7 

— ± IS 4> tf> # ^ # — * S <7) Pic £> £ a — > ^ U > ^ ^ T — * > ff£/ft X £ •£> M S i: ^£ ix 2 
tir. 31 S^u§ . ffc^ (17 1) X-^-fit^m f&mi&2 i± -5 - t ic «k •) ft&„ * 
fc. ^HB^tcfcv^T. JfJi*£ffc<¥^ (17 1) X'^-tit-&%!l<F>®.m&\*. fb^5* (16 8 
) ic$ta--y hlcWLTO. 0 0 1 — 1 0 0^t^l> £ L < Ut . 0.0 1 — 1 0 ^ 

[0110] 

#f£HH*>Jxl£-C£ffl3 ft-SSfStt. Jxl£lc*i£tt 0 . iiifM&K* *>* SEtiS 

«fc 7 &75#JK}£Hb7)<f?tM : 'J x it x- t- ^ . xM'^ntJU-f^k t- h 9 n H 
n 7 ^ > . i? ir**f y . > ? >h^r^x^>Xli> ? x^u>7 , ';=i — *y >f -T- 
J: 7 & x - =r >i M ; £> £ vMi . * >v U T 5 F » N , N-f> f ***i^T; K, N , N - 
y^'H-fehT;h\ H>\ N — > ^ bf a 'i x ; > X li ^ ^f- 

[0111] 

jxJ^U^^^^&TT^f ^ft . (Jffl^tl^tlt LTti, T'^^U M 

•4- > ^ ^ i^* i> "7 i? H x ^7 ^ ^ ^ ^ *t > ^ ^ ^* x ^7 i>* H =k 7 * T ^ ii ^ H v >- ^7 ^* K 
M t ') * O U i? A V V a tr >V T 5 H , 'Jf^i.yy^a^^y^TSK^i^'l^'^A 
7; KlT'i) 1 v <ff S L < ') f 7 i> y -f V 7^ D t ^ 7 ^ K T* J> 5 « * ^ W »C *? 1+ 

^^S^iSfflMtt. ft^i^ (168) t^f^-'V MCx^LT, 0.0 0 1 - 1 0 0 ^^ 
S . *f$L<li. 0.0 1~1 OffUffcS. 
[01 12] 

*^BH^77V*lCi5V^-C. JxJ&SJgli. liS- 7 8'C~4 0 °CT**> •? . *f * L < tt - 7 8 
°C ~ 3 0 °C X* 6 , 
[0113] 

##EBfl<^77>£lC fcv^T > JSJC^Wtt3i«. If 1 0 7>P B ^~ 2 4 Bf WEIGHT** . «lc 
x. 1 05^^-4 Bf ^6**?^ Lu. 
[0114] 

-7a . *^BH^fb^5t ( 5 ) -V K **t5 t; i )th , pJfy7/^J X- h IC 

i? T x fb^3^ (29) T-^i" ^ - v V S # y t KnJfy7^*;x-Mi, tti ^ 

/R» LT fb^3^ (3 0) T-^2ft£^-v H%ttS# 'J t h' o ^ y 7 * ^ ;x-h^r 
fflv>. -e <7> # 'J t K n ^ y T * t> ; x- h c^PJiH Zl M fa-t^lft-kmit-? Z> 15 vS. t L < li 
» fb^it (3 1) T-^^ft-5^-'VK^*^-€>* , JtHa^^T^^yx-H^fflv^ ^ 

[01 15] 



(CH 2 )m Q 



(2 9) 



[01 16] 

(it*, R 2 9 ^ Zfzlt. Wkm^-t ZmT-3bZ » mlt 3 ~ 8 *>» a li *l 

[0117] 
[it 4 5] 



f 

(CH 2 )m 

| O 

(3 0) 



[0118] 

[0119] 
[fb4 6 ] 



(j£>OR 31 
(CH 2 )m Q 

~^f~-0 (CH 2 )n"^)— - 



(3 1 ) 



[0120] 

(it*. R 3 1 1± . )£l$l©Cl~l 2 coftM^fcli^iK^^-r^ £> £ a . 77^^ 

fttSi^, R 3 i . mJkUnlt. - >v K m \z n±L L T ±.m<Z>Mt*-$: Hi". ) 

* fc, *#£fl!<7Mfc^5S ( 5 ) T- ^ -T ^ - y h #'Jt|«D^yT**; X.- k ic 

if T x fb^5* (32) T'^t^-'V h^#t5*'J t KP^yT;^ ;i-Mi, £fc ^ 
JSfth LT fb<¥^ (3 3) T* ^ 2 *l £ ^ - v h ^ * i" -S V fc h'nJfyTi^ Ji-ht 

fflv^. z<r>mm-mffi&fflft-&m<t-?z?j ; ii;. t l < a. fb^ (34) T-^^ti^,^- 

•v httti* 'J K n % y 7 ^ ; x. - h ^ ffl v> , * tf> ffl ifi a: * t ;u g&fr |fc * U T 



Kb 4 7 ] 



COOR32 
(CH 2 )m 

^f~-0^(CH 2 )n"^^ 

(3 2) 

[0122] 

(5$ + . R32 li ^ Sfctt. I*^t5»Tfti. mil 0 ~ 8 ^iilitlfc 

32 . mRUnlt. - -v h miz 1&± L X ±.m<?>Mtff&Wk-t * ) 
[0123] 
[it 4 8 ] 



f 

<CH,)m 

I 0 

(3 3) 

[0 1 2 4] 

+ . mli 0 ~ 8 *><b:8tt*lfcag8CT*> *) s nit. 2 ^ 4 <o 58 tl IS » T 3b h . « 

) 

[0125] 
[ ft 4 9 ] 



(j»OR 34 
<CH 2 )rn Q 

(34) 

[0126] 

4lT'f>5. mli 0 -8 ^«b3Btt*lfcS*T* 9 . n li . 2 ~ 4 Til It tl IKT £> £ . 
^^tfO^L - -v h ftt^Stl. if a". R34. mJkVn It. & — v Y % \Z L X ±.tZ<7>M n* 
^fli". ) 

(fb^5$ (29) &D^b#^ (32) IZ fjk-tX 'JtKn^j/7**;x-h ^SHitT? >£ 

) 

*#£BfllC:fcl+ & fb#^ (3 0 ) fC^i"^-- -V K *#t? # 'J t FD^yT'^^I-H) 1 

<b Wtitfxm iz ck •) fb^ (2 9) IC ^-f ^ - v V # t? # 'J fc Kn*^-p4,#;x-hfc 



ft^gHfc/xJftlc i 0 ft^it (3 2) iz^k-t*-- v V £#ts # 'J t F d t >ii] ) x- h 

* fl8l it ouTl¥ L < 

[0127] 

^H?li> tfflx. li. 3§^> #>8fcJSfcffl £7r/£ ( J . Chem. Soc. , Per 
kin. Trans. 1,8 0 6 ( 1 9 7 3 )),!? a uWcM~k ffl u£ 7jv£ (Org. 
Synth.. 4, 698 (1963)). iS3 *7*M£ffli^ S ( J . Org. C 
hem. , 46. 19 (1981)) 6fi&£ fflv*«^i* (*f IWB9 5 9 - 1 9 0 9 4 5 -f-K 
*) . ^ > />%ffl^-5^vi(J. Am. Chem. Soc. . 81. 4273 (1959 
) ) # ft*#n ibhTfe 9 , £ . Macromo 1 ecul ar chemi s try. 4 
. 2 8 9 - 2 9 3 ( 2 0 0 1 )1:, '^±^}±m Lfc^'Jt h* a ^ :> T >u * J x - h <r> fij #1! 

ft*T-§ 

[0128] 

IfcffcMfc L T ffl v -5 ifl^ jfi v > # > & # * U ft*- 93 T 3b * . 

»v> #>i*lg<7><£fflmtt. B*fcW»JKJ£**fl:#«iftflimJ£T*>*fctf>* ffc^j* (3 0) 
t L < ttffr^s* (33) T^t^-7Mt4tMLT, Jfitt 1 t ^ ii»W±. $f £ L < 
li. 2 ~ 1 0 ^ * MMfem-? Z<nt)*£ ^„ 
[0129] 

jsjtx^^sett^frTtc-rsfc^icttia^. mm. mm. mm* tco^m^mum 

*»&m&i)*m^htiZ. Lft>L&ft*<b. fit$&> SfiSt. Jgt^r ir^^^fflv^Jf^-. ii^) 
x*^*S-£-ft*«£ *u ^SffiT^I lig: i" S£ ft ft* £> £ o f <?)fc«)»»%fflv^c 
ft*£? ii Lu. ^<7)f£ffl«li. (30) t L < Uf^^ (33) ?^t^= -v h 1 

* >i\zttLX . mm. 0. 2^2 0 0 0 t*Sl, ffiKHO. 4~1 OOO^iSl 
<7>$&HTffl^ <bft.5. 0. 2 t ^ itWlT*nffjfFS Lv^JR$t 4 •) , 2 0 0 0 t^l 
SJitTT*>tltfBtlC «fc £#»%ft*I!l4l-* Ztztb. ±ie<7)fBHl^ ktiCl: 

^^lw„ &rz. mm-zikm-tz a * ? 7>-x-f*tfflv^5 z t **-<:•# So 3 

^^ft^lf'bti^o ?7t?>-x-f ^UTIi, «/— 1 8 — ? ^ , 7>- 6 — x--t- 

yy?D-18-?77>-6-X-f^, 1 8 — ? 7 «7 > — 6 — X — T Jl ft* — ft 

\zm^hn%>» ?^7>-x-f^^)|Jfflitt, v> #>^j|g 1 t * tc >Tt LT . oiSO 
. 0 0 5 ~ 2 . Ot^li, ffU(IJ, 0. 0 1 ~ 1 . 5 * >i ^ *<7>iEH Tffli* s:t 
ft*M t Lu. 
[0130] 

2 ft i\ k £ a* . 7k. 7^h>;f h^th'o?^, ^^-df^^^^x-T-^M;^ 

Siwftft^t, # 'J t k o t ^ ^7 ; x- h ^'S»'|±^%jt-rtiii. >^iU^u«;H 
[0131] 

^^B^^suieieftiXfClCfcv^T . fb^it (30) t L < Uft^i^ (33) ?$t^=*> 
h #t? # 'ItKoJfyTJ^; x- h , ®v> ^>^J^^C/^li-J$ tTlllilj^Sdt 

. iv^T* t K PifyT** ) x- h^^^^a^S^j^L < l±JBf<Scfi(5k:^irt \zi]Ux.XJx 



X) v * o <r *-j k. t<± x >r> v c- r »-« -v ^ / /u >v y — r /x hsc i_l /v k -o c* > >h/u v ^ k jua 

[0132] 

JxJt>SJgli. 31 fit- 4 0 ~ 4 0 °C . #F £ L < li- 1 0 ~ 3 0 °C £ -t 3 *>* =k v^. JEJfcif 
Wtt. ffc<¥^ (30) H< ttffc^j* (33) T-^i"^- -v h t it v > |fclg*>St&it 

[0133] 

* . * ft W X- Tf: -t it^p^K (3 5) i:^ti-n§tt?t;'lt h-n^yT^^Jx- 
K 1)-<bMitlxmiZ J: 9 ft:^^ (36) lz^-r^--y h £#t? # 'JkHn^y7**J x- 

h ^M3ti-s^via. ±ieietx^^fkixic^iiffli-s c t **T-§ . etui. *?EHjj<7>fm 

[0134] 
[ f t 5 0 ] 



f 

(CH 2 )m O 
^0^(CH2)n^> (35) 



[0135] 

( ^ + , mlt 1 7kU 2 <7>ffinfrX3h*) . nli0?f>§. ) 
[0136] 

[ft: 5 l ] 



COORae 
(CH 2 )m Q 

^f-0'^(CH 2 )n'^^ 

(3 6) 



[0137] 

#> *) . n It 0 T- *> -5 , ) 

f&Bfl tC It £ fb^it (3 1 ) lC$fa^7 h%ttf#'l t Hn^y7^*;i-h^ 
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8 *>>«b5gtfft* mWLT*3bZ>« nUiMTfcSS^, mttO, 2 ~ 8 6* <b 3 tt ft £ mWL T * £ 

o ) 

*f£Bfl<^ w — t K n % y ^ 4 /K>i&<50^-^ ftHHi ft £-^T'£>£fb<¥^ (1 2 ) fcfflofc 
fb^5* (39) T-^ $ ft 3 -v N # * t n, coMitT-li . M&fiteiz o 14 

5-18 *>flgJ»«&<b*£*SI:i$&ft*5?l. 6 ~ 2 0 tf^SSU&rt:*!?!* ir*>*v£ 

ttvg^L fMtHo77>, ? n u * ;u ^ % t^hy ^nn-o^>, ;>* * ^ > 4 ^ 

[0190] 

fJxl4. -^fb^X. fflgfUX, fFi&m-XX. X^T 7 ';^^ 

ft £ „ $ . h 'Jih^fyT^ = h - n - ^ a * ^ y - T 'I 5 - ^ h *) — 

iso — ^Dt^yTi;- 1 )^, h M — n — -^N^^T^S — ^A, h ') - i S O — 7* 

h :> T ^ 5 - * A , M fb T * = - ^ ^ . ^* - i s o-^o^jHM, y if iflft, >-* 

fh 7-n-^h^yf -^N^-t-^h^^f?^. £7 -y fbT >ft>, tfcffc 

E9^fbf £7 •yft*'7i, £7 y ffcjfc^iftx— ^r^lfflk h 

')ifiT;>, h';-y*f^T$># fc*^ l-f "b ft . ffiL<li, y-i s o-7*ntf 
'HE KK > & ffi #ft x yxf^iHi> £7 -yfk^^i, H 7 >y f b * ^ Hi x - t- * ft # fc* 
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fBHT*> v. J:9$f£L<l4 0. 001-5 £ »% ^ IB H T- * S . 
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*%BHlcfcv^T 14. ^iim^-lc^L. i^H4SIi:LT, ^ *n </> fi lg HI * ffl v^* 3 
tjb*T-#6o M#^IC14. fl^i7ia-;Uit ^> S^l4^fiffiT^ =J-^cr>V^-f ft 
T-^=k < > UfclSjFo. ^L< l4^tafUT*^ o T t S#:IBlcll > ? ; - 'k ^ 

y ; — >l , ci ) — >l x -? J ) — >V ^ *<> 9 J — H , ^^*f J — 'I . — y' 9 J — >l . ) 
■h ) — , f ^ J - )k 7 ^7 M ^ T 7 ^ 33 — ;b x $ ') X f ^ 7 4 a — x -b f >l T >V =J — A, 
N TsfT'l^TiU-)!,, p — t e r t - ^ > y T ^ n - Jl, f CO t J T ^ u - ^ , xf 
l/>yj3-Jk "7* 9 > i-* ^" — >l . - ^ * y x ^ — ^ x J + > x ir — ^ » 
^ «; =i — * ^ (?) , y 7 ^ n — >i s 7 'J -b a — ji x y^tfh-*, ^x'Jh-'k tr h — 



V ^ o v_ a t rj rvj jjx » — « — ^ \<± ^ m v » l © / ^ -* — ^^f^^t'i l v/^rrk 7 ti 

T<nWM\t3b2>fr. ilSt. t J L . 0. 01^1 01i.%wlJ#Tfflv^ 

*l£o *^B^tCfcv^T. ^I^ll^jxJSSStJ. 2 5~2 0 O'C^liT-i)^ ^JL< 
IJ 5 0 2 0 0 °C , i^^KUl 0 0~1 8 0 °C<ofBBT-£> £ o 
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=t L < ttflnjETT-ff o T t> J: < . ^<^^. t ^ n - t ^ ^s^jn L T ^ ^ i b 5 
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X . fb^5^ (44) T'^t ^ - -v h t #tf * 'J h K n Jf- y 7 ^ ^/ ^ x - h tt, 
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. nti. 0. 2. 3, 4 fc^ 5It£nf;:M$CT-£> 9 . n 0 X -5 if . m li 2 ~ 8 ^ <b S 
«tl/iM^T-^^. n Jb*2~4 T-jg^n-S^^T'^-Sit^. m « 2 - 8 fc- ^ M Itil fzm®. 
X3bZ>» M&<r>^- v V R 44 . mJkUn It. h ^icfcfej/. LTl 
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*fctt^iR^<7)T^^^*. T7<^^|f*5. nil, 0. 2. 3. 4 «b 3B KT *l » 
ST^I, nH0<oJg£-. mil 2 - 8 hmxttitzmWiX 3h *) s nit, 2 ~ 4 <?> if . m 
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(5^*. R 1 5 a ^ - 1 ~ 1 1 <^it#I * fcttftiKtt^T' * * u > 3S . t**u>*-* 

tlTv^T J tJ;v^^^l~5<7)T^^'J^>^T-^ t ). Rl5b li ^ 1 ~ 1 2 ^AII 

*fctt^iK^<?>T^^^3l. T 7 >v ^-Ji&T'&h. nit. 0. 2. 3. 4 <b » tt ft S 
8CT*>9* nli0<7)i^, mtt 2 ~8 **«bjgti:*lfc&SCT«> »K n li . 2~4<^Jt^. m 
tt 0 ~8 a>«b3gttftfc «S*>^-- -v h frfttE-t ZMS* R 1 5 b ^ m^Vnii 

mm.<t&m (14) ic#r£ft3fbi%^-oT-£>sfb^5S (45) ft-Mbi^ ( 4 

5) tf> lcov*TifcBJ! 
[ 0 2 0 1 ] 
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(mU> 2 -8 &>«bSlitt£S&-?*><5. ) 

*fEnjj*>ipmft£-j» (14) \z^^n^it^m<^-^x3bhit^^ (45) x-^i-fb^- 

tK^^/Sfttcov^TlgB^t^, fll^tf. m= 2 T-£><Mb<¥^ (4 6) T*^2n&L-3- 
(2--<y V >Hr*ris * >i#->i) >i - I , 4-iSir*r*fy-2, 5 - S> * > tt . it} 
^tlhLT, L — ^ 4, 7 ; a^t5 C i: ^T'S 6. mttftlcii. 

>$^<7> y {£jc;fe?t+ %> H >i # * is >v m& ^> >-* * T ;u 3 - >\, ^fflv^T. fb^5^ (47) T'tr 
-ffb£-^<?> * 7 icixf^ftti. tfOC x T >/Uoj<frM*iT v*. fb^5^ ( 4 8 ) T-^-t 
fb^-^cT) J: 7t7; ^ittHnJfy^Itiljti. iXv^T'. jg«Utx-fiS^ 
35#fi£&lfb*l!l* if S L < It v x If 'H- f ^ TT\ fj x ti * h 'j if ^ 7 5 J: ^ 
■%Um<r>WUT > it^nt7-b^ * fc # v 7' 'J > ^JRJ&fcffv* . fb^i^ (49) T-^"T 
it^M* mz, W iz. i§Ii:LT, > f * * a- ^ t 5 H * N - > f >i f a -J H > & ir 
^"/a h >ttittigiTT, &»*lfef h 'J ^ ATfrTrtJSftfcfirv^ fb^ (46) T* 
2 *l & L — 3 — (2 e>^^*^fy^*#=.*) 4 — iS ***f y — 2. 

5 — s> txi'i^ns. 
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fo-fZit^iX (45) \z jfk ti m — 3 ~ 8 <50 ft out ^ fifc ^" -5 d £ frT'Z Z , 
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^£ v h £#t?tf xx^^^fiiiST-li. S^-^vS ico \^x li, iff $y m it & < 

» mx.it. mfem&tt. i) -n&m. mvtn&m* t-zmn-t & z t vxb 

. m&mm*m^zm&\t. ti-r . m*. mum®. 5 - i 8 omffiM 
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*&wizts\*-c . m&iz&m-? z>mt% t lx it. &*a<r>mmm-&M&-&m^z z t 

tlZo tifz. hV^h^rS/TJl^—^U. h 'l-n-^nt^y-Ti ^OA, h ')- 
i S 0-7'a#^y7^;--)i,, h 'J - n — ^Hfy7*;i ^ A , N V — i s o — "7 
h ^ x T * 5 — Jl U . M ft T it $ — *7 ^ , x — i so-^nf)l®M, x>f iSM, x 

^ ^ ^ ffi ift . ^fbffilft. fh^-n-^nt^yf f h 7 - n - ^ h f ? > , 

a^tm muit* 9 y . =y v itt^m. = y >y it**ym^- ^ Jimfa. v 

fb-n ^^^.*ic l . 0 . 0 0 0 1 ~ 1 0 mm%<nmmx'& ►> > & *)#?%L<ito. oo 

[021 1 ] 

*mnizis^-z it. mmn^izmi- . m^mtnmt lx . &*a<7>n-&mitbm-&m\>*2> 
ct^T-si., m # ft it . ffiiiT^n-iat^ x » * £ a #fffi 7i3-;^v^f 

x 7 J — Jl . Ji ^ ~f 9 J — Jl x ^ > 5 ; — ;u „ ^ J — Jl . 9 J — >l . 

) + ) — Jl . J) J — >V . 7 M >l T il Zl — >V . ^ 'J 7\ f 4 7 i 3 — ;U x -fc ^ >t- T 7 3 — 

^ x y\ t t y ji t ji 3 — ji . p— tert ' y i? >i t >i — >i Wf<n ^ ) ~r >i -n — >i ^ x. 

* V y 7 <) u — >i ^ ~f 9 y i? isr— >i . ^ ^ ^ > x Or — Jl . ) is is Or — Jl . ^K^>^U 
> 'J n — Jl ^ <^> % 7 4 a - 4 , V * h — ;u x ^-y U-'k M fcf h 

— ;U , x 'J X h — * ^<7>^fffiT ;U =1 — Jl is J: Dr#Lie J * >l . $L&*. * Jl £ C i: 

Ctl^>^>fli^^T^ n-^U <h tlZ T Jl u - ^cO|I^^ if<?0^fr J: *) 

m=r<?>WM}t$>zi)*. mn. * j ^-<r>mm\zn\^. o. o 1 ~ 1 om*%<?>iij^-T'fflv^ 

[0212] 

^•S^^#jmLT. 1 0 0 - 2 0 Ot^SKli, 1 2 0 ~ 1 8 0 °CX'3hZ>« 
[0213] 



7c u n t<- <n> v * ^ ^ i^j j>4 ^ □ tdL ^ x / ^u- — » ^ 'i v /a i3i ^ cti jx v x v * v<* ou\ x u 

L < .11 fto JET? fir oT^ <fc < . *<*>RL Mfc. mm. Tin-^^-i^LTtfe^b^u 

o 

[0214] 

* ft W IC * # V t h-B^yT^^ji-hlJ, 5fe tc 7F L ffc^i^ ( 1 ) s ( 5 ) £> 
Soft (6) ?-^<* n^> — v h %=fc#fc LTifi^^ *l £ ft*. *!* ** 4f 14 . # ft? ft '14 & £ ^ 

. ft ^5$ ( 7 ) ?^ <? tl £ a- - v V *m\Z ft J- + IC ^Kt § 3 . 
[0215] 
[ ft 7 9 ] 
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[0216] 

>^ (§7 ;U df- u >^H-f- tl-ftlj*^ LT^itA 1 1 ~ 2 T * ^ U ) Ittt 

m 2 f&ft t LT^M^fJ t LX It. o-tFo^i'** 1st ^* xxr^tw- 

o ^ tc. M fa® \Z It a — t K n ^ *, ij ju # > ie<?)Ig^ i. X t >V t L T H . 7 ') u V K . 
th'n^M'^fl, a - t H n ^ x - a - > ^ ^ SSL a -n H n^i/ *^n>i, 

v>T r *«e. (9-7 x^^nif c^^f ^yx^r^ if «bti^o 

^ x. x^f ;Ml^ft & a - x Weft J- m±\C J: 0 ff^^ 2 ti & $> r> X 1> — ft ic t§ ;b 

MftfcHcH. r M 3 - ;u 1 1 $im<?>m<7)MWi V x * t 'i X2h *) . 3 — **>l—2, 
5 - S J *r V — 1 , 4 — x ft £?)b*#l-f <bft-5. B -t Fa^y^i#>»<^ 

#7 nmmittrm~z3bz> => 9 v >mt lt it. p--?w**?9b>. $--?*u^9v 

> . 0 — V ^* V a 7 ^ h > . (S— ^"/a^^K^. ^ — -{ 7^7'D7 p — J- * 

>l — p — U n 7 9 h > . r — ^^o^^K^, r — ^*L-n7^N>. 5 — ^* U a 7 ^ h 
§-^77'07 1 1-^^t^t :? ^>I^^N>. d— ^*^f^-»>, 1.5- 

s j ** j t>*i'- 2 -Jr^mnftTft&mit'Smfrmwhfiz ^zn^t is ^ *is ^^t- 

[0217] 

6*. 1 0 0 0 ^1 OOOOOOi'tfiLu. 
[0218] 

£ pT -S . m & \z fz t z. \t G P C (r*-"C-5x-x3>^n^hr^7-f-) ft ir 

tc J; 9S|£-?§5. I#^^GP C^HS^fti: LTH. T-#>±ie* 'J t h' p y 7 i ^ 

ttjgi (R I ) *fctt«i^tfeaiS (UV) ft irPJSi-s* t Ka^i>T^^;x-Kic^- 



nrvj n,« ^ i. vj' i a «; 'j n 9 , /a- w <_ v. t<*. s ^ x /i> / r v. u m i- j „ 

i? > =f- H X ^ * i> K (DMSO) . ? a a * * U . f h 7 K >* a 7 7 > (THF) . h- 
4, x > % -N^^7^tn-(vynA-;- J i, ( H F I P ) * £r # M v - fc'HJ-Jg 4t^it) 1 'bl 

[0219] 

#f&BfUc;fci">T ti. ±ie<^=): 7 \Z LTPJ^ L fcfi*¥±5^Tfi (Mw) 
(M n ) t<r>\£W- (Mw/M n ) fc*. 1 ~ 1 0 <7>$Effl ft fc £> § ±16* ') t K a ^ > 

[ 0 2 2 0 ] 

*#E«J*>fl:9feJEf&k:*yl+S. JSfCa*. JxJMW. »«l^a#tt. ± 

ie<o 77 v£ c Pfi^ 2 n 60 t- a % i> . 
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-^U <50 A IC PH£ £ ft & ^ T & U o 
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[ 0 2 2 2 ] 
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(mli 2 ~ 8 frhmiZtlhMWCT'&Z. ) 

t2 - fc K n ^ y - 5 — >Bfca*«bfl:^i* (10) T-m = 2 T-^f£ flh 3 - 6 - *J ( 

3-^^-^) - 1 . 4-^* d r-t>-2, 5 - v * > 60 

fflifit^iHil . De an-S t a r kh7-v7'^olttl L7 7X3^lc2-t K o ^ v 
-5 ^ -h > 8£ 3. 0g« hJH> 4 0 0 mlSVp-h'H>^'i'*>l 30m 

ffltftLfc&ffiiP Ltco 10ml fiS*D&Ifc*f?H- h O^tK^J&T- 2 0 ft # L 7c ^ » Uhfi 

rzmmm*mitm$fsi¥tETT'Ui£mm-t z zt -eg© t-ts 3 . 6- v u '-^ ^->d- 

l , 4-i?ir**fis-2, b-iS l . 06 g (iR^4 1%) # ft. 

<l£i^> FT-NMR:Bruker DPX400 
«*J5life& : 'H= 4 0 0 MH z 
<fiJS*fr > : 'H 

: DMS0-d f 

**>*SJft. %hnrzit^m\t, %®t-fZ>2>, 6-x(3-^^-^)-1.4->*^^^> 

- 2 , 5 - x * > X' Z> £ Z t % fit 38 : L 7c o 

[ 0 2 2 4 ] 

cmmm 2 ) 

2 - t h'D3fy-6 ^ > <b ffc^j^ (10) T*m= 3 T'^£ ft £ 3 . 6 - S> (4 

— > — * ) - 1 , A— : JJr*r*fy-2, 5 — is * ><r> a f& 



m*m^rzVLfritmft<7>i?i£ ic * •? tf v*. 3 . 6 - ^* (4 - ^> t=.* )- 1 , 4 — ^* 

>-2.5-x*>£l. 1 Og ('iR$4 2%) 

»^tifcffc£-!8/*>j|*j££4f H)MJ 1 t |s]*$<7>=&#T-NMRy>#r o 

» @ Ift £ i" £ 3 . 6-^(co'-^>^-^)-l ,4->*^ d ?-^>-2. 5-y t>T'^4C 

[ 0 2 2 5 ] 

(Hifcfll 3 ) 

2-fc Knify-7- * ? ffc^a* (10) T-m= 4 T^Sil* 3.6-^(5 
.dr-b-^) - 1 . 4-> ? ^ d r-t>-2 1 5 — x * fifc 

HMlT-2-t K n y - 5 « * -fe > & ft *> »HC 2 - h'n^y-7-t?f> 

m\>* rzMftHmn<?>1ift\z «t 9ffv*. 3, 6-iM5-^*--fe-^) - 1.4- x 
>-2.5-^^->*l. 05g (JR* 4 0 %) if;. # «b ft ft: <fo AHl £ *f £ £ 

[ 0 2 2 6 ] 

(SSifcfll 4 ) 

2 - t * > Ifc *>> <b fL^it (1 0) T-m= 4 T-^ 2 ft £ 3 , 6 - iM 6 - 

-7 ^ - ;u ) - i , 4 — V ***fy — 2. 5 — s> * > 

HSiEfll 1 T2-t h'nJf-y-5 -b > ®&<7) ft £> *) lz 2 - fc h'n^y-8-n>l 

fcffl ofc^^ttlB]*! <t>7jy£ tc J; 9 firu. 3, 6 - ^ (co '--Wt^) - 1. 4 - S> * * ■* 
>-2,5-x*>£l. 07g (iJX^4 0 %) ftfc. ftfcffc£"!totf>«ii*»S|-*-* 
fzdb. mum 1 ffifl^£fr?N MR ##r* fro 115^43,6-^(6-^^ 
t — >\,) — I , A — iS * *f > — 2 . 5 - x * > T 3h £ C fc * 61 U L /c . 
[ 0 2 2 7 ] 

(%mm 5 ) 

2 - t KaJry-4—Of>H^f ) ft 3* 5* (1 0) Tm= 1 T'^$ tl4 3 , 6 - y (2 
-^D^_;i) - 1 , 4 -i? jr**f > — 2. 5 — S> * > 

iMlT2-t h'n^y-5 * 4f -fe > Bfrtf> ft *> 0 IC 2 - t F'n^y-4-^>f> 

Kfcfflv^fc&JI'ttlSltt^^IC £ Mfv^ 3, 6-x(ft>'-7-n^^;u)-l ,4-yt^f 

■^>-2,5-^^>*i. 09g c nx^ 4 3 %) ntzo m<btirzit'&M<7>ffim-&ft%.-t 

Zfzdb. HJfeflJ 1 t mm<r> IkftT-N MR ftffi* ft o fcJfg*. IKU53, 6-y(2-7' 
a ^ ^ — 1 . 4 — x * ^ ^ > - 2 . 5 — x * > T* & & C t ^ fi8I& L £: , 
[ 0 2 2 8] 
6 ) 

[3. 6-^(3-^-^-^) - 1 - 4-^*^-^^>-2. 5 - i> Jr > £ ffl o # 'J ^ x ^ ;u 

3,6-^(3--/^-^)-l-4-^^^f-4->-2,5-^^> 1. 1 2g (5. 0 
m m o 1 ) x 0. 0 1M<7>*7*n,®e*X(2 — a:^^^^^>^xX)<7>h^ai>^5S 
2ml. 0. 0 ll^p-t e r t--OyiT'^-^(?)h'H>Sis 2ml tl 

^7>^4c^al, iwmmzmm.mmw.m*'it'orz'&. ! i&}£T\z-zmttL. 150 

^nn*^Alcg(|L, SfSlcf Lt ?aa*^A^ 1 0 fg M > 7 J — >nt« £ W ifclR L 
tfe^^lHliR L , JSJES£j»-r 4 c t 'J v-fc 0.95 g nhfltz* ') ^ - <r> 

<i£i?5> FT-NMR : Bruker DPX4 0 0 

nmm&m. : 'h=4oomhz 

> BO^tett : 'h 
£fflSS« : TMS/C D C 1 3 



x ^ - I su iL.-j^-T\ v o . i j ^jn v — v r w -j 'd. o ^ 7 t- r w n y / >u a/ ✓ _■_ — r ^ 

[ 0 2 2 9 ] 
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[ 0 2 3 0 ] 

Ztz, WhtlttX ') t K n ^ x T >l * ) x- h ^ffl^filJ, ^4. • $ x-:> a 
>.?n7K77^-(GPC;fV-HLC- 8 2 2 0> V- T S K — 

GEL Super HM-H . ; 9 n a * ^ u, # -J X U >JHK) »c «fc •) ffffi L 

, ^<7>*SJH. &¥±9#T-* Mn= 1 6 5 0 0, Mw= 2 0 0 0 0 T'*o 

fc. 

[ 0 2 3 1 ] 

(HJfeflJ 7 ) 

[3, 6-^(3-"/^-^) - 1 . 4 -V ir**t y - 2 , 5 - >> *yJkUL- y 9 * K fcffl 
f- 'J xAf ;u 

3,6-y(3-^f^i)-l,4-yt^^>-2.5-y t> 0. 1 1 g (0. 5 
mm ol) , L-^fh' 0. 65g (4. 5 mm o 1 ) » 0 . 0 l^t^^lxX 
(2-if^^^>|xX) ^) h ;ix>gi« 2ml. 0. OlM^p-tert-^ 
>y^743-^WMbx>-g£ 2 m 1 ^S^-T > -7' >i\zm A L . 1 Bf IB Jft JEE S£ t* . ^ 

uti^ifo^, «jBETicT«ft l. i5oric*ii*L, ifi^^ffofc. i mm& 

a * ;u A<?) 1 0 fg*<?> > 7 ; - ^ * icSifclS L £:„ ifc^lnHIX L . iE* JEEIGJS "T & 3 T # 
') v-fc 0 . 6 3g»fc. »<b*lfc# V v-co^ai^iff £ H«E0J 6 t |e]*f <?>^ 

frT-NMR^f o fcifg*. t;7-a- 7 hUT, Tlfifb^ (52) tc^£ ft h 
=>-— v V * 'J t Kn^yTJ^ J x- h ^a^-#T-*>^) Z t t}*ffim$ flfzo %fz. 

^ a) =E J - ^ - v h (KM* It . A ^ - v V 9 m o 1 % * B^~n 9 1 mo 1 %TJ>5 
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$ # tl ;K *) t: h' o ^ x 7 ^ ^ x — h^f 1U» r*-><-3x— 



_s * y i— i -< \\ s ■ j s i — v u i > >k s ■ r~ n Lr v — o Z V ^ XV -/ ^ » >K X 1 O IX 

GE L S u p e r HM-H. vg& I ? a n # i ^ , * 'J x l >!£») IC X *)WMLfz 
. **>«SH* f(¥±3^^* Mn = 1 8 2 0 0 . S*¥±515r^« Mw= 2 4 0 0 OTfcr, 

[ 0 2 3 4 ] 

(Uttfl 8 ) 

[3. 6-x(4-^>^-^) - 1 . 4— 2. 5 - >' * > & VL- 7 * K ^ 
ffl \^ £ * 'J x x t ^ o"^;] 

3.6-^(4-^>^-^)-1.4-^^ d r- , t>-2.5-^^> 0. 1 3 g (0. 
5 mm ol) > L-^f F 0. 65g (4. 5 mm ol) . 0. 0 I M<7> * 9 * >i&* 
X (2-^^^^^^>if^X) ^ h ^x>-g)ft 2ml. 0. 01l^p-ter t- 
-o ^ t >i 3 — ;u<^> h >i x > vg 2ml %1^7>-/ilcIAL, 1 Bf Nl IS JBE SE j* , 
lllH^ftofct, MEETlcTvgft- L. 1 5 0 'ClzMML . iUli^SlTo/c. 1 mm 

a n * iz,^ 1 0 ftM.<7> * 9 J - 'i *\znrk%& Ifc. tfcia*lHliR L . EEJBESEi*-*-* C i: T 
*')v-%0. 6 6 git. 
[ 0 2 3 5 ] 

#«b ttfc# 'J ■?-<7>ffim-£¥f%.'tZ> fzth. mum 6 t |e]*i<7>£ttTNMR#flr*fir o fc 
. t;7-azvhkLT, Tsfifb^^ (53) ic ^ <? ft 6 ^- - y H * # i? * ') t H 

SU^-ttx A^- v h 9 m o 1 %. B^- v V 9 1 m o 1 %T'£>£ C ft* fit & 3 ft£. 
[ 0 2 3 6 ] 
[ f t 8 3 ] 




A B (53) 



[ 0 2 3 7 ] 

is , '1 t Hn^-yTi^ ;x - h<^fi5^f ItJ, 5x— ^3 

> • ^avh^77^ - (GPC ;IV -HL C - 8 2 2 0 . *7^;$'7- TSK- 
GEL Super HM-H. mm. ' # X * u >$») ic =fc •) fffiffi L fc 

. -e^jfS*. &¥i9 5r^fi Mn = 1 7 8 0 0 . SM¥±9#TM Mw= 2 4 2 0 0 TSo 

[ 0 2 3 8 ] 

cmmm 9 ) 

[3. 6->M5 ***z=-H) — 1,4-^***^-2, b - ¥ * > TkUl- z> ? * K ^ 

ffl v» # 'lixfiail 

3 . 6 - ^ (5 .^--fe-;u)-i,4-> ? ^^-t>-2.5-^^> 0. 1 4 g (0. 

5mmol) . L— 9 ? F 0. 65g (4. 5mmol) . 0. 0 lM^t^f 
X ( 2-xf ;^Jf^>|fxX) iOh^x>j§jg 2ml. 0. 0 lll^p-t e r t- 
Ji T ji zj - Jico h jn>g'iffi 2ml^i^7>^iUciAL> 1 IB Jft EE ft J* . 



f'L> 7L I ^ » /U 23 J /w o "J ^11 /w V ■< — "2. S «-« ^Jn >u- ^ ^ Id W l> ^ W t^- :£C /w ✓ 

a a * >i u<r> 1 0 f§M<7) > 9 J - >i* C Sit IS L jt^^0JR L » i$ JEE ffi i£ 5 CtT" 

# 'j -7-^ o.62 git. #*>nfc# 'j v-<7>«3i*if s-r * fc#>. ^jfciw 6 tmn<n 

^frT-NMR^f tffo fcifS*. t J7-azntLT, TiBft^S* (54) tc^2 tl 
§ a. - «y h ^#tf # 'J t K O ^-x T il il ;x-h*I^#:T'i)-5Cfc ^filSS flit. % fz 
s % <r> =E ; v - a. - v h <?) §lj li . A^-7h8mol%« B - -v h 9 2 m o 1 % T *> 

SCt ft* fiUS ^ tlfCo 

[ 0 2 3 9 ] 
[ f fc 8 4 ] 




A B (54) 



[ 0 2 4 0 ] 

Ibntl'Jth-nJryTi^Ji-^ffl^flli, Y >V • - 5 x — ^ 3 
> - ?P7h - (GPC ;$V-HLC- 8 2 2 0> TSK- 

GEL Super HM-H, ig« J >il) tc =k *) fPfffi L 

. *tf>*5*. WL^-nftJ-m. Mn = 1 6 5 0 0 . fi«¥tfJ#^M Mw=2 1 9 0 0 T-£>o 
fc. 

[ 0 2 4 1 ] 

(mifem io) 

[3, 6 -iS (6 1 . 4 - ! J * * *f > - 2 . 5-^t>&»L-9 * * K * 

3.6-x(6-^7*^^;U)-l,4-> 7 3t- d r-4->-2,5-^^-> 0. 1 5 g (0. 
5mmol) x L— 9 * K 0. 65g (4. 5mmol) . 0. 0 lM«?)t?f itx 
X (2 — if'^Jf*>|xX) <^>h^x>)§vt 2ml, 0. 0 1 M<?> p - t e r t — 
^ > y ^ t ^ 3 — h * i>Sis 2ml^I^T>7'i[:iAL. 1 »¥ WEE JESS j*. 
S^M^^tf o Mff TlcTigil L . 1 5 Q'ClzWmL. ^ll^tlf ofe. 1 Bfffl 

a a * ;u A<?) 1 0 fg*<?> > 9 J - >v tp £ 3ifci& L £c itiS^ 0 L . ilRJESE**-* * 

# 'j v-^ o.64 amrz. mhfirz$ ') -*-<7>ffi zrzdb. mmm e t mn<^ 

*frTNMR**f*tfr>fciB*, t ) ntLT, Tmit^lR (55) tl 

£ ^ ^ v h ty # 'J fc K a ^ ^ ^ ^ ; x - h ^S-^#T 3b & Z i: ft*fiS§S £ tl Tc . * 
, ^- <?> ^ ; v - =l - -y h cry m It s A^---vh7mol%> B - v V 9 3 m o 1 % T 
h Z t ft' IK 
[ 0 2 4 2 ] 




A 



B 



(5 5) 



[ 0 2 4 3 1 



£ fz . i^ilfc* ') t KndfyT^* ;x - h<?)f *5l^f ta, r * • — 5 x - -> 3 
> . ^avbr^^-f- (GPC ;Iy-HLC-8 2 2 0 « *7A;lV- tsk- 
GEL Super HM-H, vS$£ : * n a * >i # * ^ u ic «k 9 If 0 L 

o tf«^fi Mn = 1 5 7 0 0. liffl^fi Mw= 2 1 8 0 0 T'J>o 

Tzo 

[ 0 2 4 4 ] 

(Htfefl 1 1 ) 

[3, 6 -->' (2-y'^^->D- 1 . 4-i?ir**fy-2, b -iS lr>JkUl- ^ ? * H ^ 

3, 6-y - 1 ,4-y t^r^>-2, 5-y t> 0. lOg (0. 

5 mm o 1) . L-5?f h* 0. 65g (4. 5 mm o 1 ) . 0. 0 ll^t^ f 
X ( 2 — x^-^^df.^>ge^X)<7>h^x>jgife 2ml. 0. Olll^p-ter t- 

> v * T n n — 4 <?> h >i x > >§ WL 2ml ^In 7> i CiA L , 1 Hi i$ JEE S£ * 
Itl^tlT o EtJETlcTSft L. 1 5 0 'Olefin j|&L . HHSS^fcfT o fc.- 1 Bfffl 

^jxfr^^TL. ^fiitfco nrzx m -^-^ * a a ts ji uizmm l . mm\zwLtzt> 

a a fr*,u<r> 1 0 fg*^ > 9 J - >u ^tcSfctiS Lfc. ttl^^ 0^ L . ^ JEE M "t £ 3tT* 
t;'J7-$0. 6 5 g»f:. ff'btlfc* v-tf>J83ifcJtf J£-*5 fctfK ^fl£0J 6 i: |B]*f<7> 
*frT'NMR^«f^fto fc«S*. * ; -y h i: LT, Ttfifb^ (56) lc^£ *i 

, % <r> t J v — =>- - v K <r> SI , A ^ - -v h 9 m o 1 % „ B ^ — v b 9 1 m o 1 % ? £> 
4:i 6*88 3 tifco 



[ 0 2 4 5 ] 
[<t8 6] 




o 



A 



B 



(5 6) 



[ 0 2 4 6 ] 

* x # <b n fz # fc K a j?- T A, * J x - h <r> ft^- s U . Y >l • - 
> • ^avhrv^-f — (GPC ; I7-HLC- 8 2 2 0 , *7^;IV- 



5 X- x 3 

T S K- 



u l- l o u p c i n ivi — n , itt i s <-• m „ /|v •; at u ^ ^ * v friw u /~ 

. *coffi$k. Sffl^fi Mn = 1 7 2 0 0 . SM¥i9#T» Mw=2 2 5 0.0 T*£>o 
[ 0 2 4 7 ] 

cmmm 1 2 > 

[3. 6-x(2-^n^^;b) - 1 , 4-->*^%^>-2, 5 - x * > Jk V L- ? * * K * 
jf] f- # M ^ X >u 

3 , 6 - iS (2 - -J v<- >i) - 1 , 4 - ¥ ***f y - 2 , 5 - ¥ * y 0. 98g (5. 

0 mm o 1 ) > L- v 9 * H 6. 4 9 g (4 5. 0 mm o 1 ) . 0 . 0 lM<?)t?f 

* X ( 2 - ^ ^ ;u ^ ^ ^ > X X ) c7> K ;u x > 20ml. 0. 0 lM<?)p - t e r 

t ? > >i t >i zt - >i co V >i^y^ m 2 0 m 1 ^ fi □ ~r y 7* /i, ic H A L . 2 B$ HI J$ JEE 

1 B# n 7U tit&Lfz. h ilfz # "7 - ^ * n a * >i U \z MM L , S» JC S 
Lfc*nn*ii,z*tf>l 0 fgS<?) > ? ) - * 4 1 tc Hit IS L t. itiS^EWXL. id* JBE IE <* "t & 
:tT'*'J7-^6. 5 5 g ftfco »«bttfc# 'J v-<*>«JBfc!f#£i-* ^«£0J 6 i: 
l5]#tf>£frTNMR##f*tT o fc*g*. t J7-a-.yh tLT, Tlfift^ (57) tc 
9jk £ tlZ a- — v h £#t? »; fc Kn^fyT** ; x - K Jt £> & C t % £ fl fz 
. * » h <^> fij li . A ^ — v V 9 m o 1 % . B ^ - v V 9 1 m o 1 

%X' 3h i> z t frmm zntz. 

[ 0 2 4 8 ] 
[itS 7] 




A B (57) 

[ 0 2 4 9 ] 

> . ^uvh^^f- (GPC ; KV-HLC- 8 2 2 0 > TSK- 
GEL Super HM-H. S« : 9 a a * * u . # X * u > $m ) lc J: •) IP fiffi L 
o *<ofjg*, $t¥±3^« Mn = 1 7 4 0 0 . Ilffl^fi Mw= 2 3 3 0 OT'io 
fc. 

[ 0 2 5 0 ] 

(HM 1 3 ) 

[3 , 6 - (2 - ? * ^ - ji ) - i , 4 - i; * * *f y - 2 , 5 - i; * y Jkui- ^ 9 * 

m tz # V x^f*^)S] 

3.6— $M2 — -7n^:=.^)— 1,4— 2.5 — 0. 4 9g (0. 

2 5 mm o 1) > L-^HF 0. 6 8g (4. 7 5 mm o 1 ) . 0 . 0 1 M<J0 * 9 * >l 
txX (2-xf ^-v^^t^t^X) tx>-g-I 2ml. 0. 0 1 M<?> p — t e r 
t — -< y ; J >i t >i zi — n, co h >v x. y vS Jft 2ml tln7> 7*iic^AL> 1 b# n t$ JBE ^ 
**. ^^S^^tf -d fc^. ffi T icT ^ f ^ L . 1 5 0°Clc^nML. Hl^*£-*fir o fc. 1 
^ffl^/xf5*j*T L . ^SULfco »*>*lfc# v-* ^ n n >i Ulzmffi L . S^lcSL 
fz 9 n a * i o > 9 ^ - ^ + lcSi±^ L fz» vt^^0ijX L . i^BE^^i- -5 C 

tT'l')7-^0. 6 4g#t. #^nt*'J -7 - <7>«3ifc fc*>. ^m^J 6 t m 

tl^^frT'NMR^t^ft ofc^L t ; v- v Y t LT> Tieft^j^ (58) lc ^ 
$ tl2> v V ^r#t? # 'J t H p ^ ^ T * X7 ; x- h ^fi-^#T-*>^> C t frVH&2 flfz. 



ck /_ x c v ' "c •* ~~ — v r tw n »* % t\ — v r t in u i /o . u -* v r » u ni u i /o 

[ 0 2 5 1 ] 
[ft 8 8] 




A B (58) 

[ 0 2 5 2 ] 

£ tz . UhfltzX ') t H n :> T 'l J] ) x - h <JO ^ » li . V >U • ^* - 5 x - x 3 
>• ?n7h777^ - (GPC ;$V-HLC-8 2 2 0 > ^77A ; fy- T S K — 
GEL Super HM-H> >g& : * n a * >i U , # X U > mM) £ <fc 9 If fiffi L £ 
. ^<50^^. tf«7>fi Mn= 1 8 0 0 0> S«¥±9#^M Mw=2 2 5 0 OT-io 

fee 

[ 0 2 5 3 ] 

(HJtfl 1 4 ) 

[3. 6 - ->* ( 2 - -7 a ,u ) - l , 4-^*^^^>-2. 5 - y t>&VL- 5 ?^h'^ 
^ u * 'J xxf^^^] 

3.6-^(2-7 - a'<^^)-l,4-^^- i r^>-2,5->'*^> 0. 1 5 g ( 0 . 
75mmol) . L— 7 9 * H 0. 6 1 g (4. 25mmol) . 0. 0 lHwt?t* 
|XX (2-if*^ i f 1 t>I^X) ^)hii>S'ia 2ml. 0. 0 lM^p-t e r 

t « y i? >v ~r >i 3 — ^ tfo h >i x > 2ml^in7>7 - 4i;iAL> l BfffllftJEESE 

S3feS8l*tf o fc^. SEJETlc-rtgtt l 5 OTClcfmUfcL, IUS»£-*tT o fc. I 
Bf ra^/xfSfc&T L . ^iPL/io #«btlfc* v-fc * n a * >v ulzMM L . vgffiHcWL 
fz 9 n a * n, l 0 €fi<7> > 7 ; - ;u 4> lc??ifcf& L tz. rfcWt^&lW t „ SJBEI£j»-t & - 

u-i'iv-to. 6 4 g n tzo m h n rz # m v - <r> ffi it ^ nm-t z tz #> . mmm 6 1 m 

mcD&ftT'NMRfrffi-Zft o fctfSHI, t^v-^-^-vhtLT, Tie ft ^ (59) ic tf 
$ ft S 3-— v h £#t? # ')hFBifyT**;i-h ^M-^-^T-^o -5 d i: )b*fi£IS2 ftf-, 
* > ftf)t;7-i_n^J^tt, A -a- - -v h l 4 m o l % . B^-7h8 6mo l 
% T- 2h Z> ZL t 3b*QI fg 3 ft £: . 
[ 0 2 5 4 ] 
[ ft 8 9 ] 




A B (59) 

[ 0 2 5 5 ] 

* . » «b ft 'J K a * t ^ # ; x - H fi £ x 5x— ^3 



^ - yi_»>r r y y s n — v ^ i y ^ y — n L ^ — O^/^v^x ^ ^ ' >t<- ^ l O IV 

GEL Super HM-H, jg& : Jan^iA^ \z & *) M L fc 

, *«>«S*. R^tf^S Mn = 1 5 8 0 0 . fi*¥±9#^fi M w = 1 9 9 0 0 T*<fc o 

fZo 

[ 0 2 5 6 ] 

(HjM 1 5 ) 

[3. 6 - is (2 - v — ji) — \ . 4 - y Jr * *f y - 2 > 5 — y ir y JkUl — =? ? * Y ~& 
fflv* £ * V ^ x t- Jl &f&] 

3, 6-y - 1 ,4-y t^^>-2, 5-y t> 0. 20g (1. 

Ommol) . L- ? * * K 0. 58g (4. Ommol) . 0. 0 1 U<?> * 9 * >\, Wc * 
X(2 — ift^^^vl^X) 2ml. 0. 0 1 M<0 p — t e r t - 

-<y y Ji t >i> n — >\,<r> V *> ^>>§ifc 2ml tl^?>^'HC^AL, 1 &f ^ it£ ff^Jtf * 

mmwrn^iT ^ rz'&. ^i±T\zxmn l. i 5 0 •cic/mit&L . puia^^tf o /i. 1 

&/xJ££**T L . ^£PL/co ftfz * 'J -7- ^ * n n * >i UlzMffi L , vgfi?lC^L£:? 

nn*iA^)l 0 fg*<7) > 9 ; - >l + icffit^ L fc. L . J± i& f £ :tT' 

* 'J 0.62 g W Tz» W>bntzX ') ^-<r>mm*ft Si" -5 fzdb. mum 6 t ®m<7> 

*ftTNMR^*fttfo t/7-^^7htLT, Tieft^i^ (6 0 ) tc ^ 2 tt 

§ ^. - -y h £ # # It Hn^j/T** ; x - h n M. & # T- £> -5 C ^ 6* fit 18 2 tl £: . * 
. f ; v-i^-y h<7)|J^ti, A ^- - v V 1 8 m o 1 % . B- 3 - — *vb8 2mo 1 % T* 
Z t t>*mi&£ fltzo 
[ 0 2 5 7 ] 
[ ft 9 0 ] 




[ 0 2 5 8 ] 

£ fc. H^tl/c^'J t Ka^-yT^^ ;x- h^f^^f ill, • 3 

>• ^7^77^ - (GPC ;lV-HLC- 8 2 2 0, T S K — 

GEL Super HM-H. ; ^nn*4A, X * U lc J; 9 fFfffi L 

o &¥±<Jy^* Mn=l 4 7 0 0. S»¥±3^T* Mw=1 8600 T-£>o 

[ 0 2 5 9 ] 

(HMJ 1 6 ) 

[3 , 6 - y (2 - y' & ^ - ) - i . 4 - y * * *t y — 2 , 5 - y * y Jkv r >) zi >) h (i 

. 4-x^-^r^>-2. 5 - y ir y ) £ ffl U -J x X ^ 

3, 6-y (2-^D^-^)-l,4-y t^^>-2, 5-y t> 0. lOg (0. 
5mmol) . 7 ') 3 'J H 0. 52g (4. 5mmol) * 0. 0 1 \h<r> Or ? * >i Wk * 
X (2-if i-v^^f>ixX) co h m > >g 2ml. 0. OlM^Op-tert- 
^< y y )W >\y z\ — ;u <?> h ;u i. ;> v§ ftx 2m 1 $1^7>^itc^AU 1 b? I§3 iiS H ^ . 

^HTlcT-Sft L. 1 5 0 T^cTrtL . mmmtr^ir o fz, 1 B¥IB 
^ixlt^^TL. ^iHL/zo »*>ilfc# 'J ^ n AIC?g»L, mmizmLtz? 

n a 1 0 fg*<7> > 7 ; -^^icSit^Lfco v± US £ 0 L . ils* /± ** ~t £ Z tX' 

* 'j v-^ 0.53 git. nrzx <) -^-nffim^ft sti. tzdb. mmm e t mm<?> 



?ic rr v.- in ivi iv jy ui tL i i o /~ to ttc „ -c ./ . v r <_ ^ v. v iblil-mv v. u ivtw'i<c'4t 

. f ; h^SJ^ii, A^--v h 1 0 m o 1 % . B- 3 - — v h 9 0 mo 1 %X' 

Z t tifzo 
[ 0 2 6 0 ] 
lit 9 l I 




B 



(6 l ) 



[ 0 2 6 l ] 

S fz . i ^) Jit t> t K D y 7 * * ; I- KOf t , . A'-5x-y 3 

> . ^avhr^^-f - (GPC ;IV-HLC- 8 2 2 0, T S K - 

GEL Super HM- H . : * a a * A . # x * U > il) IC J: 0 fffiffi L 

. * BC^iSfftT* Mn=l 85 0 0. fi*¥±^T« Mw= 2 4 2 0 0 T'i»o 

fee 

[ 0 2 6 2 ] 

emmm i 7 ) 

[3,6-y (2-^n^_i)-l,4- 
, 6 - y 7 1 ^ i - l , 4-y't J f H t>- 

3.6-^*(2-7-a^^;u)-l,4- 
5 m m o l ) v ? > 'J K l . 2 l g 

~< y is >l T >l Zl — >l <7) h >i x > vg 2 

DD^'I'A^ l 0 fa JI <?> > ? ; — 4, tflC 

# v - * i . osgifc. » «b n fc * 

ib^—v V ^ # t? # V t: K o % y ? i ^ 
. -e ^ * ) - 3- - v V <r> m a \ i . A 3. 
set ft'ttSd tlfeo 
[ 0 2 6 3 ] 



- x ^ ^ > - 
2 i 5 — x - 
:>* ^- ^ > - 

( 4 . 5 mm 
^>vS*& 2 

m 1 ^M-n-T 

. 1 5 O'Cl: 

SttIR L fc. 

- a. - -v h 

- v h 8 m o 



- 2 , 5 ^ > ^ k (3 

' ) £ ffl V^fc # U X. X "T- * 

2 . 5 - : J Jr > 0. 1 0 g ( 0 . 

oi) , o. o i u<7> * ? * 'i m * 

mix 0. 01M<JOp-tert — 

a * >v u iz mm l . mmiz^Ltz ? 
xtia*iHiiRL. mm&m-?z> z t x- 

•kftfe-tzrzdb, HM6 tW&ft<7> 
L T v Tiefk^jt (6 2) t c 5f <? *l 
C t frWtmZ flfzo £fz 
1 % . B^-n 9 2 m o 1 % T *> 



k II— 3 ^ J 




A B (62 ) 



[ 0 2 6 4 ] 

> . ^nvHr^^^f - (GPC ;f V-HLC- 8 2 2 0, *^;S';- T S K — 
GEL Super HM-H, : ^on**^, -fJXf l>il) ic J: 0 fF fflfi L tz 

. *<z>*S*. &¥±9?>Tfi Mn = 1 7 0 0 0 . S*¥±9^T* Mw=3 1 5 0 0 T-£>o 
fc. 

[ 0 2 6 5 ] 

1 8 ) 

USE 00 6 L fcft^i* (5 1 ) X'fjk 3 *l£ ^- y h frh & £ # 'J t K a dp- > r 4, t> 

; at - h *>BHtJKJE 
[ 0 2 6 6 ] 
[ft 9 3 ] 



O (5 1) 



[ 0 2 6 7 ] 

mmm ex-m^nrz ft<¥^ (5 1 ) 2 ti s =- - v h & h a s # t k a * = y t >i u 

&&mT\zM.% x SFfl*5 m 1 . 1 8-^7^>-6-x-t^3. 5 4gt^£T*}tL 

^ic^sx- 1 smmmnLfz. mfc&7'&. wm^*>i*6 om 1 m*.. mictm 
5mi -&m*.it. fc\zmiim*m+ h >> ^ ttz £x-i)uz.tz„ 1 

. 0 NSSBC .J: *) JStt^ p H= 1 \Z Vtzo **iJS£ttti} l. ON£iT3@i5t#Lfc 
. *»IB*@JR L Y§$g©£ C T-ffit¥<7>* ^-fcLHiR L fc. iXlc . tK 5 0 m 

1 s ;-^5 OmlT-ft^L, gl:*5 0mlT-3@il)f Lfct> # v - ^ [hUR t 
fc. iXlc, THFtSSL, v^lWtcW LfcTHF co 5 0 m&<r> > 9 ) - >i + IcSifcfft L 
. ifciftfclHliRL* iftjESEJS-f -5 C tTI 'J v-* 0 . 4 8 g #<b*l/ztf 'J v-^>«l 

}I*!Rf H«E«I 6 JrlBlll^^frTNMRM^tfofciSS, * ) b 
t L X . Tmit^lR (6 3 ) \Z^£tlZ^-v b ^ ts # 'J t Ko^-yTi^^i-hT- 




OT> *Z> v_ C- W UP 5t» C A L /w o 

[ 0 2 6 8 ] 
[ it 9 4 ] 



COOH 




(6 3) 



[ 0 2 6 9 ] 

y . ^n^Kr^^-f - (GPC ; IV-HLC- 8 2 2 0 , ^/^;$y- T S K — 
GEL Super HM-H. ; * a n * n, u x # M * * u > il) ic * •) If fffi L 

. **>JfS*. Mn = 1 24 0 0. fi*¥±5^T* Mw = 1 6 2 0 0 TJ»o 

fc. 

[ 0 2 7 0 ] 

(HJfcflJ 1 9 ) 

7 T'iSlfc L fb^j^ (5 2 ) $ ft -5 ^ - v h *r «b tt £ # 'J t Ko^yT** 
; x- h <oBfcftJxfC 
[ 0 2 7 1 ] 
[fb 9 5 ] 




A B (52) 



[ 0 2 7 2 ] 

7 h iltz it^iK (5 2 ) T* 7^ £ ft -5 ^- — *v h <b ft £ # 'J t Kn^y?/^ 
; x- h ( A : 9 m o 1 %. B : 9 1 m o 1 %) 0. 5 0 g^f ^7 7 xacflc 

fax, T-fe H > 3 0 m 1 t*l£TjgS Lfc. Ztl^i^TlcIl, i^5m 1 , 18-? 

0. 4 7g ^liTltt L iXlc*tSTT5g v> if y Wet) 'J OA 
0. 38g^^O *«TT 2 f^lttt L . HtcMMT- 1 8 BflStiltf Lfc. fx 

fcf&J'&. mm^ + 'i-Z 6 OmHDi, MIctK4 5ml ^fax^ /X ic Sfift^Tkife ^ h ') 
Oi»&7&Wkt>*te£2ftZ3L-?1Vl*.rz. 1. 0NI»lcJ:9*tt*pH=ll:Lfc 

. £ lifts L . 1. 0 NIiT3 Lfc. % 0 iJX L R > SHiSt^: 

TfiW<?> # V ^ — *0iR L fc. iXtc. i5 OmK > 9 ) - *i, 5 0 m I Tot if L , Mlc 
* 5 0 m 1 T 3 0 iftif L & . # 'J v - £ @ jR L . }X T H F 3 m 1 IC jSff L . tfUC 
. THF icigft? L . vgmizm L fc T H F 5 0 fg«<?> > 7 ; - n 4> IcSitiS L fc. it 19* 
IeWXL. JftJBESE**-** C tf* ') v-fc 0.44 gfffc. i^bflfc* ') ^-comm^^m. 

-tztztb. mum 6 1 mm<r>&ft~?N mr n 1 rzfa$k. ^ j h ht, 

rm it^x< (64) lc ^ £ ft -5 ^- - v V * ^ tf # V t h'oJfyT;^Ji-^ii:t 



H~ tifc n>l> C" A L o 

[ 0 2 7 3 ] 
[ft 9 6 ] 



COOH 




C D (64) 

[ 0 2 7 4 ] 

>• ?n7h/77^ - (GPC ;lV-HLC- 8 2 2 0, ^UlfV- T S K — 
GEL Super HM-H » jg« ; * n a * a, u . L> ifS^) lc J: 9 frfffi L 

o **>#S*. BtM^M Mn = 1 3 2 0 0 . *«¥±5^^« Mw=1 8 200 T-£>o 
fc. 

[ 0 2 7 5 ] 

^ tc . ^ «b ft 'J t K n y 7 4 ^7 ; x — h tf> ■=<- — -V h?:Sti}-t-5/c<£>. h 'J > ^ ^ 
> ;U T '/ > ?>^fflV^t; M t h'nJfyT;^ ; x — h <7> ffl £B 5fc Sft IC *> -5 # 'I' # ^ S' 4> 
'H^f*ftt5Ci:"Pllll%tfofc. S^HT^SjH'J t K n ^ v t >l ii ) x 
-F30mg^l 00ml§fX77X34i lc fin x . ? a n ^ ^ A 2 . lml. > 7 ^ 
- ^ 0 . 7ml*»iTS*Lfc. C tile 2 m o 1 / L<?) h 'i > f ^ y ') ^ y 7 '/ > ? > 
-^^■*>igjft0. 5m 1 1ST- 1 f^ljf Lfc, J51fc**T&* tgflES*Lfc 

* 'J v-^0iRL^o Cft^r >^-450ml T'tft^^. # V v - ^ 0 JJX L /c . ilsX 
JE^j^-r 5 Ck?#'J t Kn^yT** ;i-h*3 lmg »£. 
[ 0 2 7 6 ] 

mmm 6 t imtitf^Scfcfflv^T NMRyr#f£*T o fc. ft#5* (64) 

ft -5 # M £ H a x T ^ # J x. — I- <0 — v V <F> flj li x C <r> =>- — v Y 0* x 8 m o 1 % * 
D<7>^.- >y h 9 2 m o 1 %<7)^S£-#T*£> £ C h 6*a»$iifc. 
[ 0 2 7 7 ] 
(fS«£0J 2 0 ) 

mmm s l £ rt^ (5 3 ) t-^ $ ft -5 ^- - v h*^45#-j t k n * s> -r n, # 

; x- h *>l*ft/xf£ 
[ 0 2 7 8 ] 



L IU / J 




A B (53) 



[ 0 2 7 9 ] 

mmm sxm^nrz <t^^ (5 3 ) x^ $ n & =>- - v v & <b * £ # t k a * x t ^ # 

; x - h ( A : 9 m o 1 % x B : 9 1 m o 1 % ) 0. 50gt + ^77^^t 

flux. Tth>3 Oral tWxTSdLfc. :n**«TtI§, Sl^5m 1 , 18-* 
70>-6-i-f;l, 0 . 4 6 g^ilDxTltffLfc. iXlC 3KiSTT*5® v > 'J ^7 A 

0. 37g£<9>-o<») 7]D;cT . *vSTT- 2 Bf L . KlcSfflT 1 8 mmmft L Tz. fx 

J£**T^* BfBfc^*-^* 6 0ml Hie* 4 5ml -Zfjajtrz. YK\c.MmWt*M + V ') 

O u^ffiMhmZ 3 *i£ ST-^nxfco ^<t>R. 1. 0 N^g£lc «k 0 ifcttfc p H= 1 lc Lfc 
. ^^JS^tttHL. 1. 0 Nigg£T* 3 [3i5fc# L Tz. *f&H £ IeWX L tz'& » gjISiti: 
T- ffl iU # v - * 0 iR L . <X ic tK 5 0 m 1 » > 9 J - ^ 5 0 m I X' ViW L , H ic 
*5 0ml T-3@aif Lfct^ # v-tHiRLfc. <XlC THFlcglSL, >Sft?lcWL 
f;THFf)5 0 ^M<o > 9 J - * *lcStfcfg L fee ifcf8*0iR L . & JEE S6 J* -* S C i: T # 
'J 0 . 4 2 g #feo »«btlfe* 'J ^-<7>*S3s^*f -5 ^Ufe0J 6 [sj+l <JO^ 

frT'NMR^tf^lf^ tJ7-a_ntU> Tlfift^^ (6 5 ) lc^2 ii £ 

^ — 'V h # ty # M t K n ^- > T n ti ) x — K X'2h>2> Z t fc* fit fg 2 tlfeo 
[ 0 2 8 0 ] 
[ f t 9 8 ] 




C D (65) 



[ 0 2 8 1 ] 

Sfe. # ^ ft M fc K n * x T 4. # ; x - H <7> #T fi tiU r* • ^-'i-yg 
> . ?D7hr77^ - (GPC ;$V-HLC-8 2 2 0« ^7A;IV- tsk- 
GEL Super HM-H, v§& ; ^nn**A>. # 'J Xf u>j^l) £ J: 9 M L fe 
. ^-^^m. Mn = 1 3 0 0 0 . Iff fl^f i Mw=18 100T*>o 

n »#,nfc#')l; K a df 7* ;U ^ ) x - K 60 =. <y S * M iti "t -5 46 * h 'J > ^ x 
'J * >' T */ > 7 > ^ ffl u M t K n ^ x T ^ # J X - h ^ M lc S fJ >V if, * is Jl S 



y -,■ ti, _i_ ^ i >v il. 1 -5> <— . C (. S-ilj an O /w. B OJ f(| 1. « B ^ 7 L r W T / / l\s / _l_ — 

13 Orag'^ 1 OOmlgf X77X3t ic fin £ . ? a a * >i u 2 . lml. J- 9 J — 
>i 0 . 7ml*fr>J*. , T}S8?L£:. :tli:2mo >f ^ / ')^y77>?>- 

, # v-^HiRL/i. >?;-i50ml # 'i v - * L fc . jftJE 

&m-? £ Kn*;>-r^#;x-N^2 9 m g fc. 

[ 0 2 8 2 ] 

mmm e t mm^um-zm^T nmr##t**t o ^<7>*sm. (65) t-^£ 

ft -5 # t H n Jf- i> t ^ # J x - h <7> - v h <7> flj U x C <0 — v Y fc* » 8 m o 1 % . 
Dwa-ni', 9 2 m o 1 % <z> £ Z **StK3 ftfc. 

[ 0 2 8 3 ] 

(H«E0J 2 1 ) 

HSfciffl 9 T-^-fiX t ffcS&s* (5 4 ) £ ft & a- - *j h*^4 5t;'it h* a ^ x r ^ ^ 

[ 0 2 8 4 ] 
[ it 9 9 ] 




A B (54) 



[ 0 2 8 5 ] 

mmm 9 x-» h ntz ft^it (54) T^^^^-ni^^st^jtHn^yT^^ 

J x- h ( A : 8 m o 1 % x B:92mol%) 0. 5 0 g t + X7 7 x^^lc 

Tjd*. . T-fe h > 3 0 m 1 £7jni_Tigf$ L C tl * T tc S § , »K5ml , 18-? 
7 6 -x-^;u 0 . 4 0 g tfiiiTttlt L fc. }X lc 2k T T- iS v> ijy&Jj ^ ^ 

0. 3 2 g^*i>o < 9ftO;cT. *«TT- 2 ^Wlftjf L . Mlc^fiT- 1 SifWItttLfc. Jx 
iS^T^. RBtJc^** 6 0ml ftn;c. ^tc^K4 5 m 1 ^mz-tzo ft \z mtim^m + h ') 
t> U-£ffimt)*Mi£2tlZ *T-/jD^fc. -e<7>&. 1. 0NSKICJ: >)}«14tpH = UcLfc 
. 1T$£/S£teaj L . 1. 0 NfittT 3 ® tit ft L fc. **»W*lHliRLfc^. S«@5&-T-5 d 
fcTfiM<7># M v-£In|JKLfc. KIC *50mh > 9 ; 5 0 m I T* : dtW L . 
*50mlT3@a^Ltt> # 'J v - % 01R L fc. tfac. THFlcSiL, jglBlcSL 

fcTHF 5 0 ®m<n > ? ; * tcHitiaLfc. itia^iHiiRL » umm&^-z z tx-x 

- -v h -& #t? # t Hn^fy?** ; x - h t*£> * c fc 6* fill?. £ ft fc. 

[ 0 2 8 6 ] 



I IL 1 V. V J 
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C D ( 66 ) 

[ 0 2 8 7 ] 

* tz > % h ft fz # t K a * $, t >V ii ) x - H co ¥±9 9t=t-m. \t . r*-^-$x-^3> 

• ?n7K77^ - (GPC ;IV-HLC- 8 2 2 0 , tsk-g 
EL Super HM-H, ; ? n a * n, a x #Uf L »c £ •} fF fifi L fc. 
**>ilS*. STfl^fi Mn= 1 1 7 0 0 . fi*¥±*fy>^« Mw= 1 6 4 0 OT'^ofc 

o 

mz. i^iifet; 'J t Ka^yTi^ ;i- \* <n^>- — v h -ZMiti-f Ztzdb. N 'J > =f- >i */ 
') >l ; J T •/ > ? > § Jfj # t KniryT)M ; x - h <r> % M. J£%i \Z $> & il >l t' * is >l ^ 
t>f ^iXf^ttSCfc-eltHttfo/:. Bfl5^-e*>S#'; Kn + y74* ^ x - 
^30mg^l00ml§fX77Xn* tcTjD^.. ?nn*ii,2. 1ml. > 9 ) — 
^ 0 . 7ml **iTig*Lfc. Ctlt 2 m o 1 / L^) h 'J > f ^ y 'i i y 7 '/> ? >- 

. # 'J v-fcHiK L Tzo >?i-i50ml T'iSfcv^. # ') v-^0i|X L fc. «JEE 

ICtt -t £ - t T- 'J t h'nJfy?^M J x - h ^ 2 8mgifc, 
[ 0 2 8 8] 

6 i: mnoftm-zm^T NMR^m^n -> ^. **>*e*. <t&& (6 6 ) 

ft h * V t h* a * i, t >v J] ) x - h <r> =>- — *j V <?) SU ^ It s C <F> =>- — v hi) 1 . 8 m o 1 % . 
D^^-nfc', 9 2 m o 1 %^«m£-#T-£>£ Z t frWUZtltz* 

[ 0 2 8 9 ] 

(HSfcfl 2 2 ) 

mmm 1 ot^Lt rt^^ (55) ^^nii-n^^fti*^ h-o^y?* 
^7 ; x- n cnmitfxm 

[ 0 2 9 0 ] 



L IL 1 V 1 J 




[ 0 2 9 1 ] 

mmm s xn^ntzit^^ (55) x-^ s n & ^ - v h a* y t Kn^y?** 

; 3i - h n M&fa ( A : 7 m o 1 % . B:93mol%) 0. 5 0 g^f ^77X3*1: 
flu*. . T-fe h > 3 0 m 1 tftiiTSW L£„ z n**$8TK: II . fi5mK 18-? 

6 -x— t *K) . 3 5 g *iWz-XMn L iXlc2k&TT-ia-^> Jli/Wzii 'J ^ ^ 
0 . 2 8 g£«3>-o < nniT, *8TT 2 ^Wljf L x mzMUT- 1 8 ffff^JffcJf L fc. Jx 
J£J&T^. I*|fc:r*-n,*6 0mltti;t. gt*4 5ml*^ifc. tfOcffifift&*m- h 'J 
^ i**5Slfca»l&* 5 ft* 1. 0 NS&k: J: 9 d H= 1 C Lfc 

o «Jf£ttftL. 1. 0 NIKT 3 L rco *»W*lHliRLfc». ig$;S£i-£Z 

i: ?ffi®l<7> 'J v-*@iRLt. IXC, *5 OmK >n-*50ml T-tffcit L » 
*5 OmlT-3@i5t^Ltt, 'i v - £ @iR L fc. tfUC THFlcgf L, vgfflc^L 
f: T H F w 5 0 ^S<^ > 9 ; it IS L Tz« ifclSfclEHK L * EJJBE IE C 

') 7-^0. 4 2g#t. 'J ^-^JSil^fSi-* HfliEiW 6 i: |a]*i<7>£ 

fr-eNMR^«f*tf o fcjfg*. t;7-a- 7 hHT, Tiefb^^ (6 7 ) IC^2 ft* 
— v V # t? * t K n ^ ^ t ^ ii Jx-FT-i,^:t ft* fit % $ ft £io 
[ 0 2 9 2 ] 
[ it 1 0 2 ] 




C D ( 6 7) 



[ 0 2 9 3 ] 

>• ?D7F777i- (GPC ;lV-HLC- 8 2 2 0 > # 9 U \ M V - TSK- 
GEL Super HM-H . S« ; * a a * >\, # y x * u ic «fc 0 fFfiffi L 



o c 7m -pk x ~r jr i m. ivi 11 — 1 i t v v x ai m ~r -m vj i a. ivi w — i u o v v v. cr> r> 

tZo . 

HIC , |*>nt#'Jii K n ^f-y t ^ ^/ J x — h <7) ■=»- — -y h ~£Wlii~t & fztb . h 'J 
M ^ y 7 '/ i 7 > £ J¥j V* # ') t K a y T ^ *7 >> X — h <F> flj ft 3fc J|fc IZ $> %> *l A> # * ^ >l * 

* > Jl X X T" * {ft £ Z t X'M ttl £ ft o c 

[ 0 2 9 4 ] 

@BiT^5l')tN^yT/^;i-F3 0mg^ 1 0 0ml§+X7 7X3* 

Icftn^x *nn*>i,z*2. lml x *9J—&0. 7 m 1 S/liiTSiLfc. C ft IC 2 m 
o 1 / L 1- 'J >f 'J 4 y* 7 '/ > ? > — ^^>'SiO. 5mUliO£T, 1ST 1 

mmmn^fzo fxf&mr&i. sisiLtst, # y -7-*ihhkl£. cft*>?;-^5 

h * 3 Omglt. 
[ 0 2 9 5 ] 

H fife 00 6 ilBllf^Tja^ffloTNMR^Dftftot, f^)g*> (6 7 ) T«^2 

ft & # 'J t K a ^ x t JV i] ) x — N <r> ^ ^ v Y <D |IJ It * C^^-niV 7 m o 1 % . 
Dct)^- v S 9 3 m o 1 % <7> £e S # T' £> £ C fr*fitl&2 ft£. 
[ 0 2 9 6 ] 
(HfifctfiJ 2 3 ) 

mmm 1 ix^*Lt <t^^ (5 6 ) t-^ $ ft * ^ - -v h v t ^^/74 

# ; x- h <o$KfcJxJ£ 

[ 0 2 9 7 ] 
[ f t 1 0 3] 




[ 0 2 9 8 ] 

mMM 1 lT-Hbtifc it^jX (5 6 ) T- ^ £ ft 4 a- - v V frh & & # fc KnifyT* 

# ; x- h ^M^-^ ( A : 9 m o 1 % x B : 9 1 m o 1 %) 0. SOg^^-x^^xnt^ 
icfln*.. 7^h>3 Oml^^DxT-SWLfco 3 ft* *vST lc B # , @^8£5 mix 18- 
7 7 *7> — 6 -x-^fn, 0 . 4 8 g %^nx.T*Jf L fc. iXlc * .3 T T- v > JfyWtti O 
U0 . 38g*«>-D< ►J^n^Tx *$8TT 2 WKJfL. ^ictfif 1 8 It Wft# L . 
JxPC^TRx Bf Ifcx 6 0ml /]0i, ^{ctK4 5m 1 ^ftn^fc. Steffi fifcgt*^:*- h 

<) o u*mmtj*mi:2 * TWit, ^-^^x 1. o nj^^hc «t o •stt* p h= i iz l 

fe„ *«l*iilL, 1. 0 N&S&T 3 0^vf Lfcc *»J5*lHliRLfc^. i§^S*-t^> 
c t T-mm<v # * 0JR L fc. JXlCx *50mL >y ;-*50ml T-^vt L x |g 

IctK 5 0 m 1 T* 3 0y5tvt L f-^x # ^ v- * 0 jR L fc. iXCx THF»cSf»L» 7§»lc^ 
LfcTHF 5 0 fg»<7) t 9 J - ntplzntkm L fc 0 it^*0iR L , SffStlt^ 

# 'J v-* 0 . 4 5 g ^fc »«bftfc* '-I v-cofllii^JNpS-t % fzdb. #UMJ 6 i: 151 «*> 
*ttT-NMR^tf^ffofciS> ^^-^-^--yhxTLTx Tiefb^it (68) lc ^ $ ft 

- «y ^ *^-t?# 'J t Kn^fy7^*>l x- h T'lhZ Z t tltzo 
[ 0 2 9 9 ] 




C D (68) 

[ 0 3 0 0 ] 

* , #^tlf;*'l t Kn^-yT;^ Ji-hWfi^^fia, r rt, • — = x — 3 > 

• ?ovhr77i - (GPC ;I';-HLC- 8 2 2 0> TSK-G 
EL Super HM-H. MM : * n n * * , # M * f- u > JUS ) lc «fc 0 fpfiffi L . 
*tf>«5*. gt^tfJ^TM Mn= l 2 8 0 0. m«¥±3y>Tfi Mw= 1 7 7 0 OT^of; 

o 

W\Z, m h ft tz # 'J t K a ^ x T * ij J x - h a. - -v h £ K ttS i" •£ tz tb , V ') i + >i is 
') >V >' T •/ > 9 > ^ ffl I* * 'J t h* a ^ x T ij ; x — h <?> flj lc S # ^ # ^ x ^ 31 

t>f ;HXr;Ml:t5C tTltBtffo/:, @ Ift £> & * 'J t h'n^xT;^ ; x - 
h30mg^l00ml§tX77Xa^ IC fin £ . ? n a * 4, u 2 . 1ml. > ? ; — 
'10. 7ml 4AD£T)g)SLfc. 3tltc 2 m o 1 / L^ h 'J > f ^ y 'J ^ y 7 '/> ? >- 
^^^t>-gi0. 5ml^fH£T, IfiT 1 *?WK#Lfc. /xfE*IT&* S«©3:Lfc& 

. * ') v - £ SIR l fc. :ft*>n-*50mi -eifci*^ x tfMv-^njjRLfc. Mff 

SBfS:tT-*'i t Kn^yT** ;x-h^2 9 m g # . 
[ 0 3 0 1 ] 

6 fcl^I*l<^^**fflv^TNMR^*f*tfofc. ffc^ (6 8 ) 

tiS* ') t Knif-yT^* ;x- h^i^-y h^SJ^U, C^^-n^, 8 m o 1 % . 
D<7>^-- v h 9 2 m o 1 % co ^M^WX'^h & Z t frBMZ tlfz* 
[ 0 3 0 2 ] 

cum 2 4 ) 

mnm i 2 l & (5 1 ) t-^ 5 ti * ^- - -v h ^ * 3 # >> t k a * x -r * 

77 ; x- h <?>SKt:Jxf5 
[ 0 3 0 3 ] 
[ it 1 0 5 ] 




A B (57) 

[ 0 3 0 4 ] 

HJfcfJ 1 2 «o ftfcffc^^ (57) T'^F 3 ft £ ^ =. v h <b £ £ M K o y 7 ^ 
ii ) x— K ( A : 9 m o 1 %. B : 9 1 m o 1 %) 6. OOg^f X77Xa4" 

7^h> 3 6 0mltl]D£TSllLt. c ft * T fc E # . ft Ifc 6 0 m 1 . 1 
8 - 9 7 6 -x-^;u 5 . 7 5 g t^xTHJt Lt. }XlC ^C^TT-ii v > Se^7 



/ y a-\ *± . o v & zl *** o \ v /ju x_ ^ ^ yj^ rcr i ^ ^ "TiBji^jr v am. *^ i o «tihj j^lit ^ 

fc. J5J£&T&* BfHH*** 7 2 0 ml fla*.* Mlc>j< 5 4 0 ml */jn.^.fc. }Xlcffi6fie 
h it* ■$L-?1fU2.lZ. "t^fe. l. ONIiCiDftttSpH 

= 1 ic It, *«IS*ttai L » 1. 0 Nfi*T3 Ulifc^Lfc. *»ll*lHliRLfcSfe. 
SSti - t TffiW<o# 'J v — 0JR L fc. tfUc . *6 0 0 mK >?;-^ 6 0 0 ml 
T-ift^ L x 55 IC* 6 0 0 m 1 X- 3 0i*i* Lfc&» # 'J v-fc 0jR L fc. iXlc. THFICiS 
SL SSlcS UfcTHF <^> 5 0 fg*<?> > 7 >» - * 4> ic WitHS L fc. i±IB££ L . il^ff 

sstscfcT^v 3 o g mrzo nhtiTzx >) -?-<nffi&*ft tzfr. m 

6 9 ) \z ?f £ ft h ^- — v Y # ts # 'J t K n ^ :> t n ii J x — K T-£> & C t fc*flt3Z 5 ft 

o 

[ 0 3 0 5 ] 
[ ft 1 0 6 ] 



HOOC 

v° ° 

o 

C D (69) 

[ 0 3 0 6 ] 

%fz. ') t Ko^-yT^^ ; x-h^>f «5^f Itt, r >l - >* — 5 x - is a > 

• ?D7hr77i - (GPC ;IV-HLC- 8 2 2 0 , ;$V- TSK-G 

EL Super H M- H . mm : 9 a a * ji u . # 'J X u > mff) lc J: *) FffiBi L fc. 

$t¥±9yr^« Mn = 1 3 2 0 0 . fi*¥±9y>T* Mw= 1 8 3 0 OTiofc 

o 

55 #^*lfc*'Jt h'P^y7i^;x-F^a-. y k ^ K ffi £ 36 . N ') * * >l is 
') >\s i? ~T x f } 9 > ^ m # 'J t K a x T n, ^ ^ x — H <7>il#l!3fcSQ IC $> 2> Z) n, jK *t is >l S 
^ > 4, x X -f- >U fb-T -5 C £ T-H ttl ^ ft t> £ . @ ift T- £> & * M t K n ^ t >i t) ) x - 
n0mg^l00ml§+X77X3^ ic^Di.. a a * n, A 2 . lml. * 9 J — 
^ 0 . 7ml tllOiTSSLfc. Ctit2mo 'J i f ^ y 'J ^ y 7 -/ > ? >- 

» # 'J v-^HilX L fc. cti* >?;-*50ml T-^^^i. # M v - ^ @ iR L . MJ± 
SK**"t«CfcT# 'J t: K o ^ y 7 i ^ ;x-h£2 8mg#t. 
[ 0 3 0 7 ] 

^]5fel5'J 6 t l§l«<?)^a*fflv^TNMRM*ffofc. ^-co^^. (6 9 ) 

tl # M t: H a ^- is T >i A J x - h <F> =>- — v V <F> §ij ^ \t . C^^-nt'^ 8 m o 1 % . 
D^^-ni 1 . 9 2 m o 1 %<7>«m£-#T-£> >5» C t frBM 3 ilfc. 
[ 0 3 0 8] 
(HJfcflJ 2 5 ) 

1 3 X'-^m L (58) TT^tli^-'V h*^*5lU K n * is T >i 

ti ) x- h <?>^<bixfC 

[ 0 3 0 9 ] 




I IL. 1 V I i 




o 



A B (58) 

[0310] 

mmm i zxwhntz it^x^ (58) x-^zfiz^ — v v & h & £ * t kd^xt* 

# J 3i- h (A: 4rao l°/o« B:96mol%) 0. SOg*-*-*-?^*^* 

icftni.. T-b h > 3 0 m 1 ■kti&jLXmm Lfz. Z*L-£*®T\zW.Z > Il5mh 18- 
? 7 6 -x-T-fl, 0 . 2 2 g^l)D£Tftff l/:. }X tc T Til v > ^ # 'J ^ 

ao. i7g^^o<») mt? 2 Bffiamtf l » ncgigT- 1 smmmn l fc. 

') ^ U-£j&mtJ*&$:2 *IZ> 3LT*tiai.1Z. * 1. 0 NSBfclc «fc »> ifctt* p H= 1 £ L 

#^^^ttttiL. i. o Nit? 3 0i5t)# Lfc. ifti&m&\5\WLrz'&. iissits 

C i: Tffi M <r> # M -7 - ^ EJ iR L fz . ft *5 OmK > ? 5 Oml?i*#U ^ 

t*5 0mlT3@it^Ltt, # V v - * 0 JJX L 7c . tfUC THFlciSfiPL. >gfi?tcg 
LfcTHF<05 0 fgM<?> > 9 J - >u 4>lcSifc&8 L fc. ifcift* L . iff^StS :tT 
I 'J v-t 0 . 4 5 g mtzo #«b 'J v-co^at^i^f £f £ ^Jfeffl 6 h |e]*f tf> 

*frT-NMR^f ttfo/iil, ^ >» v-a-n -v h HT, Tie ft 3^ (7 0 ) \z 7jk 2 ft 

2>^~v h ^ # t? # m t h* o ^ x 7 i ^ ; x - hT-i>s: t a* OIK 5 ft = 

[0311] 
[ft 1 0 8] 




C D (70) 

[03 1 2 ] 

. ?o7h777-( - (GPC ;IV-HLC-8 2 2 0 > *7i,;lV- TSK-G 
EL Super HM-H, iS« : ?Dn|i^, # * * U > JUS ) IC J: ►) If fiB L Tz . 
*<7>*S«. S¥##TJI Mn = 1 2 8 0 0 , mm^WftTA Mw = 1 6 5 0 0 T-l>ofc 

o 

M [C . » £> ft # t KnJfy7^*;i-h<7)ii'; F^SthtifcAx h M >f *y 
■J /i, ^ t '/ > 9 > ^: ffl *K 'J t Ha^fy7i7) ; x — N <r> flj $| ^ \z 3h £ ii >v t' * zs >i M 

& > * )i * =r Jllfrt 2> Z t X'M Hi ^ o /i: . @ © 4& T *> * * 'J t K □ y 7 ; m — 
F30tng^l O0ml§+X77X34i fc Tjn ^. . ?dd*;u2. 1ml. ^t^; — 

'10. 7 m \ -Z1iaz.XMffiLrz. z ii iz 2 m o 1 / L <r> V ') > * ^ 'J ^ V t »/ > 5^ > - 



[0313] 

iil 6t|B]«wSa^ffl^TNMR^tf^lfofc, ^<7)*SJH. ffc^ (70) T'^£ 
'i t Kn^y7^^ ;x- h<7)3.-7 hf)fJ^!J, C <50 a- — */ h 6* » 4 m o 1 % . 
D^^-vhK 9 6 m o 1 %<r)^m^VfX'3h Z> Z £ frmUZtlfz. 
[0314] 

(mum 2 6 ) 

mum 1 4 T*£-J£ L fz ffc^a* (5 9 ) £ tl £ a- =. v h*^44#')i; Kn^yT* 

[0315] 
[ it 1 0 9 ] 




[0316] 

mum 1 4 T# h tl fz it^j* (5 9 ) T^^ll^-'V h <b * S # 'J t KnifxT* 
# ; x - h (A: 1 4 m o 1 % . B:86mol%) 0. 50g^-^-X77X=j 

4>lctti*.» 7th>30ml * m 2. T vgfl? L fz . c*i§*^TlcI§, W5ml> 18 
-?7')>-6-i-Ti0. 7 3 g t»xTl}f L fz. YKlzfrfeTX'ffi v> ijy&ii >) 

*yuo. 58g^fl>o<^D£x, *«T-e 2 mmmn l , ^c^st- i 8 Bf l 

o !xm®-7'&. BfB*x*n,fc 60ral fia*.. Hlc*4 5 m 1 ■znaz.rzo \z m + 
h 'J ^A*a»**f»£ 5 iii £ T-Tjnxfco *<z>^. 1. 0 NI^lc i *) i&tt^ p H = 1 Ic 
L 7c. «/S£»iiiL. 1. 0 N«T3 Bifti*Lfc. *»« * IhHK L . 

T*ffit!l<^ * 'J v-^@ilX L fz* YKIZ » *50ml, ^-*50 m IT'ift^ L . 

gC*5 0mlT3@jft»Lfc«, # 'J v-*@JRLt. iXlc. THFlciSfSL. ?g»k: 
f LfcTHF w5 0 ffim.cn 1 9 J - >i^lznxkW[ L fc. ttSa*0iR L . «JES6*»-t« c £ 
'J 0 . 4 4g»fc. ^«btlfc* "J -v-^ffiil^iff Si" & #1 fife 00 6 fcRItt 

^^ff^T-NMR^f^fto fc*S*. t;7-az.yhUT, TlSft^it (7 1 ) ic ^ 3 
ti s a- - v v -& # t? # t p B 4f y 7 4 ^ J X — h T *>£ C fc*fi| |g 3 *l . 
[0317] 

Kb l l o ] 




[0318] 



ck /_ x i^f a l / j. /jn t <- r -t s t 'is j —i— — r t" jy J ia w x / : ' * — ^ -l_ — ^ n ^ 

• ?P7hr77>( - (GPC ;$V-HLC-8 2 2 0 , *7^;IV- TSK-G 
EL Super HM-H, SI; ^an^^i,, t^'JXf IC J: •) if i If;, 
^<7>*SH. &¥±3^Tft Mn = 1 0 6 0 0 . lif«7>fl Mw = 1 3 8 0 OTiofc 

•J Jl i? T */ > ? > ^ ffl # 'J t J x — h <7> fflU #fi*Sffi IC *> 5 # ;u # ^- x 4, * 

h30mg^l 00ml§+^77X3+ tc/]Dx.. ?on**i,2. 1ml. > 7 ; - 
^ 0 . 7 m 1 * fin £ T mm L . ctil:2mo 1/Lcoh 'I >f 'i 7'/> 
-v^"^>«iftO. 5ml^iii£T, MUX- 1 Bffl80fc# L fc. JxJE&7&. SISiLtt 
, #'J v-t@JRLt. :tl^ > ? ;-45 OmlT-^t« # V v - £ @HX L fc. J$JBE 
S£**-f -5 CtT'l'J t K n * x t * # ; x- K £ 2 7 m g 
[0319] 

mum 6 kllMStffl^TNMRMifrofc. ^*SJH. ffc=¥^ (7 1 ) T-^£ 
tl5 * 'J t KnJfyT^T^ h^U^li, C^^-'V hi) 1 , 1 3 m o 1 % 

x Dco^-v h fr. 8 7 m o 1 %<7)&fi£-#T-£>£ C t i)*mM2 iltz. 

[ 0 3 2 0 ] 

(HIM 2 7 ) 

III] 1 5 X"tm. L fb^5* (6 0 ) Tfjnia=v N h & £ # V t h'nJfy?* 

# ; x- h *>lSHt:/xJ£ 

[ 0 3 2 1 ] 
[it 1 1 1 ] 




^ (60) 
[ 0 3 2 2 ] 

1 5 T» "o ti fc it&& (6 0 ) T-^ 3 ft£ 3- - -v h <b * -5 # fc K n ^ is T >i 
ij ) x- h nM&it ( A : 1 8 m o 1 % x B:82mol%) 0. 50g£ + X77X=i 
4>lc ftn x. , 7th>30ml§*£TS(S?Lt. C n ^ Tic g § . it5ml, 18 
- 9 *} 6 -x-t* 0 . 9 3 g fcfln^TKtf Lfc. iXtc*«TTiSv> M 

^ A 0 . 74g^«>o< ^i£T, *STT- 2 i^Wlltf* L . ^iclST 1 8 Bf L 
o JSJfc&T^. Rgtx*;ufc 6 OmUDi, M k: * 4 5ml t/lDxfc. ft ic ffi ffit^Tkil + 
N 'J O l+-&mWtt}*B$:$ tlZ $LT-1fl2.rz. 1. 0 NlggHC J: 9 p H= 1 fc 

Lfc. *l»IB%ttttSL. 1. 0 Nfi*T3Elifci*Lfc. *^J1 % 0JR L & . ilSSt 

T L r^o ftfc . *50mK >?;-*50 m ITifeit L . 

gic*5 0ml-?3@^Lfc^, tfW-fcHiRLfc. ft |c . THFtSfSL, S«Plc 

'j^-jo. 4 3 g 'j v-^^ii^^ sts 6 i: mn 

<?)*ttT'NMR^«r*tfo^^*, tiv-i^nHT, Tiefb^it (72) £ ^ 3 
- v h ^#tf # 'J t K d ^ y 7 4 ^ J x- h T*>S C i: **fi»a$ tlfco 
[ 0 3 2 3 ] 



I It-. ! X ^ J 



HOOC 




C D (72 ) 

[ 0 3 2 4 ] 

%tz. j|^> * 'J t H n y 7 * * ; i - h Of itt , r ;U • - 5 x - is a > 

• ?P7h777^ - (GPC ;S'7-HLC- 8 2 2 0, *> ^ U ; 1C V - TSK-G 
EL Super HM-H. }g« ; f a a * 4, A . # 'J * U > 813$ ) t «k 9 If fiffi L . 
*<7>*S*. Sf«^fi Mn = 1 0 1 0 0 . liffl^fi Mw= 1 3 2 0 0 T-i»ofc 

H tc, # «b ft tz # 'J t h-n^yT'^Ji-h^^-^ h £ S £B -t & tz db . h ') t * >i is 
'J >l is T >/ > 7 > £ ffl V* # 'J K a > T 'V # J I - h <?> ffilj #1* ffl tC £> £ tl >V if, * is >V ^ 
^ > ^ a, x x -r- it- ifrt £ Z t tti ^ ff o £ . B IS9 *J T *> S * 'J t h* n % y 7 ^ ^ J x - 
t-30mg*l 00ml§+X77X3^ (Ci/jDx.. ?ao*^A2. lml. J 9 J — 
>i 0 . 7 m 1 * Tjn x. X fgf# L . Z ft \z 2 m o 1 / L <r> V ') > >i is M >i- x t «/ > 7 > - 
^*^>vgi£0. 5 m 1 ^finiLT . iST-l^PlfttfLf;. JxJ£*£7&. S^SSLfct 
. # 'J v-*|5jiR L f-o C ii* >?;-*50ml T-i£vf # »; v-£|hIjR Lfc. kjbe 
ffifttiCf?* 'J fc KnifyT** ; x - K ^ 2 8mgSfc. 
[ 0 3 2 5 ] 

6 fcl§l*|w^a%ffluTNMR^#f%tf r>fc. *<7>ffi$k. it^i< (7 2 ) T*^ £ 
ni # 'J t K nif y 7 ; i - h y h ^SJ^tt, Cw^-nd', 1 6 m o 1 % 

, D«)a-vHi«. 8 4 m o 1 %<r)#m&faX & Z £ t fc*ffillf.£ fttz. 

[ 0 3 2 6 ] 

(HMJ 2 8 ) 

H M 1 6 T'aB^lfc ft 3*5* (6 1 ) T^^tl5^-n*^4^l')th , 0^fy74 

# j x- h o^fbJxiTv 

[ 0 3 2 7 ] 
[ ft 1 1 3 ] 

( • 

o 

A B (6 t ) 

[ 0 3 2 8] 

HSfefll 1 6 -Z-n <b ft fz it^jX (6 1 ) X'^jk £ *l £ - v h h * -6 # M t K a is T >l 
ij j 3l - bnn&fa (A : 1 Omo 1 %. B : 90mol%) 0. 50g^^X77^n 
tftc^nx. T-b h > 3 0 m 1 ^liTSI Lt. cntijcj&TlcS§, @m 5 m 1.18 
- ^ 5 6 -jc-t^ 0 . 6 4 g ffliiTlttf L fzo YK\z*.1®T~em-* > >) 



. /xPE&T^. mm^*>i* 6 0m 1 ftni_. £c*4 5 m 1 £7]D;cfc„ tfUc ffififc^Tkfil 

h m ^^£5gB£a*fik*3 *i-s> * ?^i.fc 0 i. o n^&ic j: *) p H= lie 

Z> Z t T-mm<r> X ') v-*0jR l fzo YKlz . *50mK J 9 J - >i 5 0 m L . 
H£*5 0m 1 T3 0i5fci*Lfc^ 'J ^ - £ 04X L fc. tfUC T H F ic -/gfi? L . mffi\z 
fltTHF^5 0 fgfi<7> > 9 J - ^ ^ICS^^ L ft. vt^^0^ L . j^JEE -5 C t 

t# v-* o . 4 4 g mtzo uhntz* ') -?-<nmm.*mfe~t ztztb. mmm 6 tmn 

co&frT'NMR^flf^fir o t;7-azntU, Tlfift^jt (73) lc^2 

ft £ a. =. <v h $ t! # 'J t K n ^ ^ t >l ij ) x - K T £> £ C t fc'fiifg 3 tl fz . 
[ 0 3 2 9 ] 
[ Yb 1 1 4 ] 



HOOC 

o 

C D (73) 



[ 0 3 3 0 ] 

£ 7c . ibtlt* 'J t Hn^-yT^^ ;x - h^)f i3^f lii v y ;u • ^ - 5 x — f> a 
>^P7h777^-(GPC;Iv-HLC-8 2 2 0 . *7i,;$y- T S K — 
GEL Super HM-H , >g« : ? n n * >v u „ # ') X f L > £g) ic i 9 fpfffi L 
o **>*3H. $t¥±3^T* Mn = 1 3200. liffl^fl Mw = 1 7 700 T*£>o 

') ^ y 7 '/ > 7 > ^ ffl 1* # ') t h'D^yTJ^ >» x - H <?) PJ M lc £> £ Jl >V # * ^ * 
£ > Jl x *^r;l, fbi" I.Ci:-C'iai*tfot, ilSftTiS^'Jt: h*n^i/7**;i- 
h3 0mg^l0 0ml§f^7^aif5 lc fin . ?on**A2. 1ml. * 9 J — 
'10. 7ml $»£TgfSLfc 0 Ctllc2mo 1 / L <F> h 'J > * x *) *, ! J T */ * 9 > - 
^^■^>S*0. 5 m 1 ^fin^T . IfiT 1 b# fUJHtlt L fc. SliiLtt 

S6j*-t * Z i: T # t K n y 7 ^ ^/ U-h^3 Omglfc, 
[ 0 3 3 1 ] 

^Sfe#J 6 i: H«^^fflvnNMRM4ftofc. fb^it (73) T-^ 3 

tl £ # 'J t K n x T ^ ^7 ; x - H <r> ^ — v V <r> flj ^ IJ x C^^-'V hi*, 9 m o 1 % . 
D ■=»- — *y h- . 9 1 m o 1 S c i: **SS|g$ tifc. 

[ 0 3 3 2 ] 
(HSfetfU 2 9) 

* SfeiW 1 7 T* a" L fb^5^ (6 2 ) T'^^ili^-'; K h % Z jK 'J t Pb^^t* 
^7 ; x- H St ffc IS 
[ 0 3 3 3 ] 




A B (62 ) 



[ 0 3 3 4 ] 

mmm i 7 xnhntz ft^^ (6 2 ) t-^ $ ft 4 ^ - v v & «b -5 # «j t Kn^yr^ 

# ; x- h ( A : 8 m o 1 % . B : 9 2 m o 1 %) 0. 5 0 g^ + X77Xn^ 

. 7th>3 0ml t»£T5gfSLt, C nt*iT»cI§ . @m 5 m 1 . 18- 
? v *y> — 6 — x — -f- 4, 0 . 2 4 g ^/jn^Tftit L fc. iXlc *iBT"e5ftv> *y 
U0 . 1 9 g^XDo < Ofln^T. *iTT- 2 Bf'fflfltt* L . Slc^MT* 1 8 l^P^tSJf Lfc. 
/xf5#7&. B*gtx*n,fc 6 0m l fltix. ^IctK4 5m 1 *^n^.fc. tfac ESfclfc*^ + V 
>) O u-£j&mt)*Mt£2nz 2L-?1ia*.tL. l. 0NStlcJ;')^14tpH=llcL 

fco *«IB*ttajL. 1. 0 NJg&T 3 0ifc# Lfc. «JB * @iR L fcgt. tS«@£-T* 
C i: v-fcBJR Lfco *50raK >n-i50 rnlT*i5fc# L » g 

lc*5OmlT-3 0^Lf;t, # "J v- * El jR L fc. tfac, THFtcgff L, igWtS 
Lf:THFw5 Ofgfi^ > 9 ; - >l + IC WfcfciR L fc. xfciS* L . ^ JEE % » -5 C i:T 

# 'j o.44 g#/i. #«bn/i# y mm* ft %.-?zrzdb. mmm 6 fcim«<7> 

^frT-NMR ^5fff ^tf o t ; v V t LX . Tiefb^^ (74) lc ^ g ft 

§ a. - v h ^ # t? # M fc K a ^ > T >i ij J x - h T- 3b 3 C i: **5I IS £ ft . 
[ 0 3 3 5 ] 

[fb l l 6 ] 



HOOC 




C D (74) 

[ 0 3 3 6 ] 

* tz. i^fc*']tFn^yTi^ii-F«fi1^flli, ^ • - = x- 3 > 

• ?D7h777^ - (GPC ;$V-HLC- 8 2 2 0, *7^;fy- TSK-G 
EL Super HM-H, jg$ I >nn**i^ L >«S) lc <k 9 fpfffi Lfc. 
-£co*Sm. $t¥±*l#7* Mn = 1 2 5 0 0. MMfl^M Mw= 2 4 3 0 OTftot 

[ 0 3 3 7 ] 

H lc . # h ft # M £ K a df- i> t Jl i] ) x - h c?> a. =. v V * % tB "t -5 £ . h V> > A- 



v *is y t / S s s 7L rrj v * /i\ v c_ r u ,x / 'i/ yy y -a- — p v; m'j -TO k. 'S? >v -un ~\ .x 'f 

-h30mg$l 00ml§+X77An4i lc TjD ? n n * * a 2 . 1ml. > 7 J 
- a, 0 . 7 m 1 -& 1ta z. T M ft? L . C ti\z 2 m o 1 / L <r> h V > * y ') >i >' t */ > 7 > 
-^*-*>>gi&0. 5mltlfi£T, SiB-C 1 Bf RBIIfcttLfc. Ixlt^T^:, igflEHSLfc 
& x # 'J v-*|5lJRLfc. :nt>y;-*50ml T*Y5fc#^. * 'J v - ®iR L . ft 

[ 0 3 3 8 ] 

H«E0O 6 fc|B]+|<7)^ft^ffl^TNMR^*r$fto tz. ft 3* 5* (74) T-^£ 

ii Z # 'J t K u # x T >v ti ) x - h <r> 3. - v h c?> gij ti x hi 1 , 7 m o 1 % . 

D co a- =. v K ft*. 9 3 m o 1 % <7>«ffi£-#T*£> -2. C t ft*fill£ 2 tifz. 
[ 0 3 3 9 ] 

(mmm 3 0 ) 

mmm 1 9 l fcft^s* (64) $ n * ^ - -v k ft- * £ # t k n ^ ^ t * 

[ 0 3 4 0 ] 
[ftl 1 7] 



COOH 




C D (64) 



[ 0 3 4 1 ] 

^HIi?H$\T. fUteflJ 1 9 T-<#<b*l*2ffc^5$ (64) T-^ £ ft 3 ^- - >v hi^4«# ') 
t h'n^y747);i-F*l^# (C : 8mo 1%. D : 9 2mo 1%) L # 

-7 - ^ 0 . 4 0 g . 2— T5>''O-fc?>^^*>ie0. 36g^l00ml£D77A 
=i|C AftT. ^'Jy>15. 0ml fln £ T flfcjt L . 'J7x_/H. 09m 

1 fcfln*.. 1 2 0 °CT- 6 nf ra/jni&Lfc. mfE^Tft. i^-'H50ml icSit^LT 
0iRLfc. »<o ftfc# 1 NTOffli^T 1 B mViWZft o fcftx 1 SFhItK'+'T-K 

Ifts: biz & "jift^ffw c kT# v-^o. 3 2 gftfc. Whnrz 

# ') ^-(Tyffimmfelt, 'H-NMR (FT — NMR : Br uke r DPX 4 0 0 
mm&& : 4 0 0 MH z ; ill £ tit « : ! H ; f$ : IDMS O ; HJ^SJg : MU) 
. -7- M x^«-^^iftjR (FT-lR)x^nMNicolet A V A T A R 3 
60FT-1R) J: »? ^ft o fc, I R «JS*ff o fcJiS* , ^ * # > BtJc * S 1 
6 9 5 cm _1 <?>f-^ **®^L. Sffcfc. 1 6 5 8 cm" 1 !:?; K M lz tfa * -f Z> tf - ? ft* 

'H-NMR^iSi 1 ), 2-T5^-<>-ti> ^ ^ * > i^ffi iH^^#H»c -5 f - ^ 

(7 5) l: * ^ ft 4 ^ - n ^ t tf # 'J t K n ^ y 7 i * J x - h f i> J : J: ft*fiSIS $ il 

fZo 

[ 0 3 4 2 ] 



IIL I 1 O J 




E F (75) 



[ 0 3 4 3 ] 

fb^5^ (75) Jl5#'JtHa^y?i*; x- h <r> a. - >y 1- <7>SI£-tt. 

E — -v N fc* . 8mo 1%, F^^-nil) , 1 9 2 m o 1 £ C t **B8 

m$ flfzo U «b fl Tz # m v - <r>¥-V\ftl-S.\Z x r ^ • 5 x- i> a > • ? a v h r 7 7 

<-(gpc;$';-« *7A;i')7-7*n'j-x PLgei 5 M mixed 

- C . ; DMF/L i B r 0 . 1 % ( w/v ) . # Ufl >8SS) ic <£ 9 Wfffi L 

feo *tf>@*. gC¥±*I^«M n =1 1 300. M¥i5I5rT«M w =1 6 0 0 0 T'J»o 
fc. 

[ 0 3 4 4 ] 

(HlfcflJ 3 1 ) 

HSfcfll 2 0 L fc<t3*5* (6 5 ) X'^k 2 fl £ v V <o & 2> # 'J t H n % y 7 i 

^;x-Fi:2-7; ; -tf> X ;U * >ge i: <7>*8 -a IxfC 
[ 0 3 4 5 ] 
I ft 1 1 9 ] 




C D (65) 

[ 0 3 4 6 ] 

mmmmnr. mum 2 0 xm^nrzit^^ (6 5) t-^<?*is^--v h ^«b&*# 

t KnJfyT^* ;i-h^f^# (C : 8mo 1%. D : 9 2 mo 1 % ) T- L # 
') v - § 0 . 4 0 g . 2-7; i<>ti>x^*>|0. 36g^l00ml£n77X 
n ic AtlT x f)y>l 5. 0ml WiTl^ L i'J>|h 'J 7izi i . 07m 

1 2 O'CT-6 Bf W*in|& L fc. JxJ£&T&. x?;-M 50ml Clftfclft LX 
0iRLfc. #«b*ifc# 'J v-fc 1 N^^^fflv^T 1 BWifei*fcfiro 1 HUB**?!! 

Jt-tS C k: «k *) ifc#£*TV^ JiSJ£!$*f!£ S C fcT* 'J v-fc 0 . 3 3 g U^fi 
Tz& >) v-cofllig^sa. 'H-NMR (FT-NMR:Bruker DPX 4 0 0 ; 



— uj=j im ex. itx ' t v v/ ivi n z, > wj t« t=£ • • n . ix m (a » • ^ u ivi o v >' wj'/cmix • aiim 
) x 7- M ^fg-^^M&ilX (FT— I R ) £ K * (Ni co 1 e t AVATAR 
360FT-IR) tc J: •? ^flr^fro fc. I R«9j£*ffo fc«g*. # # > SHc tb # i" -5 
1 6 9 5 c m _1 <o tr- * *»«^ L . *f fclc . 1 6 5 8 c m -1 lc T 5 Kiti*t4 f- * 

*«y7Hfl^:i*^, # h fl tz # 'J V - U v t h t Ltv TlBfb^ J* 

(76) IC ^ 2 tl -5 a- — -v N ^ # t? # 'J t H a * > t >i ii ) x - I- T*<£> -5 C i: fc*fit fg £ *l 

[ 0 3 4 7 ] 
[ ft 1 2 0 ] 




E F (76) 

[ 0 3 4 8 ] 

* tz. ffc^s* (7 6 ) * 'J t K n Jfy t A * J i - F -v h collj^li . 

E^^-'Vhi 1 , 8 m o 1 % x F^^-'V hi) 1 , 9 2 m o 1 % c?) 5* S # T- £> £ C t fc*ffit 

^(gpc;$v-> ^7i,;t;'jv-7*n'j-x PLgei 5m mixed 

- C . mm :DMF/LiBr 0. 1 % ( w / v ) . # 'J * * U > «® ) lc <fc »> fFfflfi L 
fzo *<?>ifS*, Kf«^flM n =1 1 5 0 0. Ilf^^flM,, =1 7 300 T-cfco 

[ 0 3 4 9 ] 

(HSfeflJ 3 2 ) 

HM 2 1 T'n^Lfc ffc^a* (6 6 ) T-?F £ fl Z - v h <b % Z> >) t K a * >- t * 

[ 0 3 5 0 ] 



I IU 1 <£. 1 J 



COOH 




C D (66 ) 

[ 0 3 5 1 ] 

mmmmm,r. mum 2 1 xn^ntzit^^ (66) x-^znz^- v h *»«>4«# y 

tKoJf/7^*;i-h ( C : 8 m o 1 % . D : 9 2 m o 1 % ) L # 

'J7-4 0. 4 0 g . 2-7; J-<>4f>XJi,*>|fO. 35gtl00ml£o77X 
=j ic AtlT x f 'J y > 1 5 • 0ml mx.xmn L Tz'&. I^lh^i-M. 06m 
1 fcfln*.. 1 2 O'CT-6 Bfl^ttifi&L*:. JxJfc**T&. m-*150ml icSifciSLT 

0 jr l tz. # «b n # v - % i n ifi v> t i am fcft •&ftirz'&. 1 bpitK + t-k 

ft-tz Z t \z «fc ►) ifcfrfcfTV^ «JE$E»$ t4;k-?#'i7-%0,34g»fc. # «b *l 
fctf 'J v-coffi[3i^^ii N 'H-NMR (FT — NMR : B r uke r DPX 4 0 0 ; 

4 0 0 MHz ;i£*ltt: 1 H:fl£ffliS«: IDMSO ; i^fig : 
) x 7- >! ^mm-ft^mW (FT— I R ) (Nicolet AVATAR 

360FT-IR) ic J: •) ##r£fTo fc. I R PJH* tf o *§JH » # ^ tf>$Bc&*^- £ 

1 6 9 5 c m -1 ^ £*- ? L » ffifzlz . 1 6 5 8 c m _1 ic 7 5 K Sic ffe^f & tf - ? 

'H-NMR^ilJc 1 ), 2-73;^>-fcf>X;u *>ge«at<7>^#lSk: S tr- 9 

(7 7 ) IC ^ $ ft § a. - -y h £ # t? # 'J t KndfyT^^ ; ^ - h X' $> 2> Z £ ft* fit 13 2 ft 

[ 0 3 5 2 ] 
[ it 1 2 2 ] 




E F (77) 



I V O O O j 

£ fc* ft^5t (7 7 ) ti S # ') £ h' o ^ y t * ^ h <^Wl^\t , 
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ftflHMlifc& ': 4 0. 0 MH z : flJS&ii : l H ; <$ffliS« : 1DMSO ; Ilfi® : Ifi 
) x "7 — 'J x^|^-#^(®i|X (FT— I R ) h ;u (Nicolet AVATAR 
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m 1 1 2 0°CT-6 of K fln & L . /xJ£*£T&. in-M50ml icffjt^L 
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'H-NMR^SSJ: 0 s t>-b*,4iS>-2-**> * > »«iStf>^#Sgfc: & 
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E^^-ni'^ 8 m o 1 % . F <r> =>- — v h fc* „ 9 2 m o 1 % <^ 5^fi t;W X *> & C t jb*£S 

<-(gpc;Iv-, ^7A;#'j7^7t;n')-x PLgei 5 M mixed 
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60 p — t e r t * > S> * T ^ =i — * <?> h * ^ > i§ i& 8ml ^£ II t > -7' ;MC £| A L . 

1 iff fS&JBEISfc*. mmw.m*ft ^Tz'&. ilsS JEE T lc T )§ ft L , 1 5 0 "ClcflnjlftL , Hil^ 

^tfofc. i o mm'&ixm&f&i l. n&trz, nhtitzx * no**, diesis 

»JEE*T -6 C t ? # 'J "7 - £ 0 . 4 6git. » «b flfz # M - 60 «]t * -5 tzdb 



I \ K 1 . V/ t 

[ 0 4 8 9 ] 
[ft 1 7 4] 



r w~ 'd. o /in v c- r ^ -\ >r y • >v -/ 




[ 0 4 9 0 ] 

>• ?D7h777^ - (GPC ;$V-HLC- 8 2 2 0 > T S K — 

GEL S u p e r ' H M— H x ig« ; * a n * * u . I'i^f <fe 9 ff fiffi L 

. f^fe*!, &¥±3#^« Mn= 1 0 1 0 Ox M«¥«^^S Mw=12 100T-£>o 

[ 0 4 9 1 ] 

(HSfcflJ 5 9 ) 

u # 'ixxf^ 

fh 7h h'n-6 - ( 2 - "7 n =. >v ) - 2H-t'7>-2-t> 0.4 2g (3.0 
mmol) x L — ? 9 =f- H 1.0 1 g (7.0 mmol) x 2M^x - i so-7'n 

fcf ^ ffilftcT) h^x>igi& 2 0m 1 x 0. 01Mc7)p-tert 1 > ^* ^ T 7 ^ a — ji co 

h^x>jg}ft 8m 1 ^Sd"7> "/'Hc^A L x 1 «ffflJ$ff&**. SifcHiUfctTo.fc^x 
JSJETlceSftL x 1 5 0 "ClcMAL x |P§Sg*£-fcfT o fc. 1 0 Bfl§mJxJ£^T L x ft 
iP t fz . ^ibftfc^'J^-t ^nn^^AlcjgSL, >g ft? tc ^ L * u a * ^ A <T> 1 0 fg 
fi<7) > ^ ; -iHtJ|c||iti9Lfc. itH^InURL x «EJE«*»-t* - tT* 'J v-^ 0.84 

ffot^*, * ; -7 - ^ - -v hux, Tiefb^^ (105) \z^£tiz^-v h ^#t? 

# ') t K n ^ > t Jl J] J x — h nM-&ifcX'& -5 3 **fl||gS ttfc. * x % <F> * J v - 3. 
- -v h c7>gij^-ii , A a -'V h 1 7mo l%x Bi-n83mol%ffti:l: 

[ 0 4 9 2 ] 
[ ft 1 7 5 ] 




(10 5) 



[ 0 4 9 3 ] 



• y v-i •< r y y s i — V vjr i > ^ y — ni^O^o^^u^ y j y ^\ , ;t<. y — i o ix — 

GEL. Super HM-H.-}g« ; ? n a * >v # 'J x ^ u lc «fc •? fFfiE Lfc. 

. *cO*S*. &¥±3 5r7* Mn = 6 8 1 0 0 . MM¥i3 5r^» Mw=l 0 4 2 0 0 T*f> 

[ 0 4 9 4 ] 

(HM 6 0 ) 

[fh7th'n-6 - ( 2 - "7 a -< =. ji ) - 2H- f7>- 2 - t> t L-7 ^ h^ffl 

v^f- 'j x 

^h^fcFn— 6 — ( 2 - 7 a =. ji ) - 2H-f7>-2-t> 0.28g (2.0 
mmol) . L — 7 * H 1 . 1 5 g (8.0 mmol) . 2M«y - i so — "/ n 

f n, gg #ft co K a, x > vg j& 2 0 ^ K 0. 0 lM^)p- tert t > is >i T ji zi — >i ay 

h ^ x > ig Jfe 8ml ^I^T^^ilcIAL, 1 BfW&JBESES . gfJUSBSfctT -> tz'&. 

•^ETtcTSitL. i 5 otnc/jnit&L. mmmtr^it o i o mm^ixm^mi L . ^ 

SI L o # «b tl Tz # v - ^ * a a * n, ^ vg ffi L . gScSLfc^nniiA^l 01 

ft o fc*5*, ^ ; v-^ - •vhtLT, Tiefb^j^ (10 6) lc^£ iii^- -v h 3:#t? 
# V t K n ^ x T A ii ) x- h ^1^#TJ>5 C t fc*fiSI&2 %tz. ^<r>^)^-=^ 

- v V CO §IJ ti . A a- - -v N 1 1 m o 1 % . B — *v h 8 9mo 1 %T' £> & Z b fc'ftft <* 

firzo 

[ 0 4 9 5 ] 
[ i 1 1 7 6 ] 




(10 6) 



[ 0 4 9 6 ] 

#<b*l/i# 'JtHnJfyTi*; x- h co ¥±3 * l± . • >< — 5 x— x a 

> • ^n-7h^77^ - (GPC ;*V-HLC- 8 2 2 0, ^ 7 A ! IK V - T S K — 
GEL Super H M- PL ; * a a * ;u a , M x u > $S ) ic £ If fiffi L 

. *<o«S*. Sf«^fi Mn=142500. M«¥i^7 M Mw=233 7 00 T* 

[ 0 4 9 7 ] 

(mmm e 1 > 

[fMtFo-6- (2-"7 - a^^^) - 2H-f7>-2-t>c7>f U'^ffl 

V X X -T- )V Sf&] 

f K7th'n-6- (2-7'a^^;u) - 2H-f7>- 2-*> 0.28g (2.0 
mmol) , v > 'j h 2.15g (8.0 mmol) * 2M^)y- i s o-7"Pf 
^ffi#ficO h ;u x > >g 20m K 0 . 0 1 McO p— ter t Oy^r^n-^K^h 

,ux>vgy& 8 m i ^m^-T> -7- >i \zmx l . mntsiBEStt. giii^ffofct, ^ 

L . » ib tlfc # v - ^ ^ a a * >i u IZ mm L , ifeffl iz m L Tz 7 a a * n, a co 1 0 ^fi 



y y ; — >\s t 4 -ft ^Lfnx o {^L ^ L^±J *1A x on*, ;jl A^tc V O v— <- k v ^- i • ^ » & 

ofc^*. t ^ b t.LX. Tlfift^ (10 7) \z^2nz^--v h*#to*K 

v b<7>W\a\t. Aa-vH2mol%, B ^ - -v h 8 8 m o 1 %T*£>£ C a* fit IS 3 *i 

[ 0 4 9 8 ] 
[fkl 7 7] 




(10 7) 



[ 0 4 9 9 ] 

#«btlfc# x- h cr>¥-W ft =fr Ml*. ? >i • >t — 5 x-v 3 
>• ?P7h/77i - (GPC ;$V-HLC- 8 2 2 0, *7A;$V- tsk- 

GEL Super HM-H x I ?nn**A, lUfL tiD fFffi L 

o Sf«^fi Mn = 1 200 0. S«¥«J^T« Mw=24 2 0 0 TJ»o 

fc. 

[ 0 5 0 0 ] 

c^mm 6 2 ) 

[ 0 5 0 1 ] 
[ it 1 7 8 ] 




(10 8) 



[ 0 5 0 2 ] 

[ffc^^ (1 08) T^$tl^fh7tKn-6 - ( 4 - t - ^ ) - 2H-f7> 
-2-t>tL-7 ? ^ K ffl O £: V x * ^ ;U 

f^7tKo-6 - ( 4 - ^ > t- - ^ ) - 2H-t'7>-2-t> 0.34g (2.0 
mmol).L — -5^^K 1 . 1 5 g ( 8 . 0 mmol). 2M^y - i s o-7'o 
i^ju 3E h >u x > igjfc 2 0m 1 . 0. 0 1 Mtf) p — t e r t — ^ > if >v t >v zi — ji <r> 
b 8m 1 ^ip7> 7'i(c^ALs 1 Bf . mmW.&*1f o 

^jEETicxvgf^ l N i 5 o 'ciztjamL . mmm-s^ft o fc. i o mm'&Jxfc*i&T l . & 

fil L . » <b tl # M v - * ? n n * >l u \Z m M L . vg M \z ® L ? a a * Jl u <D 1 0 fg 
fi<?) > 9 >» - * 4» IcSvfcIS L feo fcfelSfclEjJR L x U&mm-?2> :J:T?#')7-t0.8 9 

ir o fcM, t^-^^ntu, Tie ft 9* 5$ (io9)c$3n4i=n ^#t? 

# 'J fc K n 4f v T >i ii ) x- h Sln#T'*5 C i: ft»fil»d tlfc. %tz. Z <V =E J v — a. 
- v N <t> fRJ I J s A ^ - v N 8 m o 1 % . B ^- - v b 9 2 m o 1 % T£> -5 3 t fc'filig £ ft 



/w O 

[ 0 5 0 3 ] 
lit 1 7 9 ] 




[ 0 5 0 4 ] 

» «b tl/c # M K a ^ >- T >V ii ) x - h <7> It * ^ ^ • ><— 5 x - x 3 

> . ^a^hr^-r- (GPC ;S7-HLC- 8 2 2 0, ^7i>;IV- T S K — 

GEL Super HM-H . ig« ; ^nn**^, # 'J * U y&M) iz & *) tffiffi L 
. -£<o*Sm. WL^nft^S. Mn=4 9 000. lif^^fi Mw=88 20 0 T'£>o 
t. 

[ 0 5 0 5 ] 

cmmm 6 3 ) 

[f t>7th*o-6- (4 > — ;u ) - 2H-t'7>-2-t>H-'an7? 

h > ^ ffl tz # y x x t- 4, 

f h 7 t K a - 6 - - 2H-f7>-2-t> 0.34g (2.0 

mmol) . S-Aan7?h> 0.80g (8.0 mmol) » 2M«y-i so 
-^□fiii^hix>-gi 2 0 m 1 . 0 . 0 1 M <r> p — t e r t — -<> x * T ^ =i 
-n,<*> h ^aoigHt 8ml tl^T>y^tiAL, 1 Bf WiftJESEj*. SffcSBS^fTo 
SJEETlcTiStt L . 1 5 (TClcfln&L, Hil^^ tf -> fc. 1 O^BI^SIt^^T 
L v ftfiJ L . # <b il/i # v - ^ 9 n a * ^ u \Z i&M L . v^0S tc S L £: 9 a a * ;U U <r> 
1 0 * 9 J - >v tplznfcf® Lfzo vt^fEWX L . JSJBEffi 3 t T- # -J 0 

. 8 9 amfzo UhiitzX ') "7 -cDffim-Zftfe-f Z> fzdb. %Mm 6 t IS] ft <r> T- N M R 

*ft o fcJK* . tJv-^znuT, Tteft^ (i i o ) \z ^ £ n z> - v h 

£#t? # 'J t K a df- t * * ) x — h ^m^-#T-*> z> c *>*fiii3 3 ftfc. ; 
h <n glj « x A ^- - v h 8 m o 1 % . B a- - v h 9 2 m o 1 % T *> £ c 

IS 3 *l . 
[ 0 5 0 6 ] 




(110) 



[ 0 5 0 7 ] 

£ ft. nhfltzfc ') t H n * t ji ii ) x- h <7) s FVIft = FS.lZ . ? >^ • >< — 5 x- v a 
>• ?n7h/77^ - (GPC ;$v-HLC-8 2 2 0> *^;|y- T S K — 
GEL Super HM-H, ; ?nn*'U, # 'J X ^ u y mW ) IC J: *) W fffi L £: 

. **>*S*. St^Pftfl^M Mn = 8 9 0 0 . M¥±9^TS Mw= 1 1 9 0 0 X' 3b -> tz 

o 

[ 0 5 0 8 ] 

(mum 6 4 ) 

[ 0 5 0 9 ] 
[ ft 1 8 1 ] 




(111) 



[0510] 

[ffc^j* (1 1 1) T'^^tl^y t Ho-5 - ( 2 - ^ o ^ - ^ ) - 2 (3H) -79 

> * > L - => 9 * K * ffl 7c # ') x X -r ^ 

- ( 2 - 7" a =. Ji ) - 2 (3H) - 7 7 > * > 0.63g (5.0 m 
mol).L — 7**F 0.7 2g (5.0 mm o 1 ) . 2M^yxf >\,m&t<?> h A, x 

> V§ 2 0m 1 . 0. 0 lM^p-ter t--«>y'H^3-i^)h^i>i§ift 8 
ml§1^7>7-ii;IAL, 1 "fBIKJBESStt. SffcHBIfcfTo IfcJETfcTiStt L 
» 1 5 0 TCKfln&L. HSIS^tTofc. 1 0 B#ffl*£jxJ££)&T L . ftffl L fco »<b*lfc 

# ') v — £ ? n a * )\, u lz fS 98 L » M fff lc S L Tz 9 a u * A, U <D 1 0 f§ * <?> > 9 ; — >l tp 
IzUfomLfz. ifcf&^lHUKL . ifiStffi^J*i-S C £ T-tf v-* 0 . 5 8g#t. f^ttfe 

Tlfiffc^ (1 12) Ic^^n^^-ntttf^'JtHnifyT 

* J] ) x- N C t ft* ft S3 ilfz. * tf> * ; v - - *, I- <?> SJ tt , 
A^-n 7 m o 1 % . B a- - -v h 9 3 m o 1 % ? £> -5 C t ft*ftfS 5 fl fzo 

[051 1 ] 



I IL 1 O <6 J 




[0512] 

>• ?n7hr77^ - (GPC ;$V-HLC- 8 2 2 0 , ii =5 u ; II V - TSK- 
GEL Super HM-H . vg^ I f nn*^A, I'JXf L tc <k 0 Wffi L fc 

o -e^*SH. ®L¥Vlft=?-m. Mn = 7 2 0 0 . lif^^fi Mw=9 3 0 OT'&^tz, 

[0513] 

(HfifeflJ 6 5 ) 

[0514] 
[it I 8 3] 




(113) 



[0515] 

Ut^x^ (1 13) -eTpSns^t Ho-5 - ( 4 - ^ > ^ - ;u ) - 2 (3H) - 7 ^ 

yth'a-5 - (4--<>f-i) - 2 (3H) - 77>t> 0.77g (5.0 m 
mol) . i-'Hn?? h> 0.40g (5.0 mm o 1) > 2 M<?> >-* x * ffi|&<^ 
h ji x > >g 20/! 1, 0 . 0 1 M <n p — t e r t — ~<y i? >i t >i — >i <r> V >i x > >§ 
i* 8m 1 $in7> 1 Bf WJftJBE^j*. SfilE«*fT -> fz'&. UJ£ TlzT 

igftL. 1 5 0 'ClzWML . lil^^lf o 1 0 ufra&JxfEfci&T L . ft£P Lfc. # 
h tl # 'J v - £ ? n n * ji u \z IBM L . SSflcSLfc^naih^^wl 0 > 57 >» 

IcSifciSLfc. i±^*l£|iJXL. SlSJE^<*-t^ C ') v-fc 0 . 3 9g#fc. # 

x t j7-iz-yhHT, Tie fb^i^ (1 14) \Z 3 tl £ ^ — -v h * # t? # t K n 

^■y7;^;i-N^i^#T*-5Ci:)l) , ii?^jl/:o * . -?•<?> ; v - a. ^ >y h <F> glj 
li . A a -'V h 6mo 1 %, B^-n94mol%?$.5:!: 5 tl . 

[051 6 ] 



I I Li 1 O . t J 




[0517] 

£ . UhiltzX ') t K a * > T >l ii ) a: - h <V ¥ Wft J- M, It . yt-^-Si-^a 
>• ?D7^77-( - (GPC ;IV-HLC- 8 2 2 0, *n;tv- T S K — 
GEL Super HM-H. ig& ; * a n * 4, a * # 'J x * u > «g) tc «k ») ff fffi L fz 
. **>*SS. ±9^TM Mn = 6 4 0 0. M¥±3^* Mw = 8 6 0 0 ?*>o fc. 
[0518] 
(HSte0J 6 6 ) 
[0519] 
[it 1 8 5 ] 




(115) 



[ 0 5 2 0 ] 

[ft^ (1 1 5) T-^^tl^yt Kn-5 - ( 5 - ^ * *z - >l ) - 2 (3H) -79 

y'tFn-5 - (5 .^t-O - 2 (3H) -77>t> 0.84g(5.0 m 

m o 1 ) . 7 'i n 'J H 0.58g (5.0 mmo 1) , 2M^)y'xf ^SM^h^x^ 

■gift 2 0 (i 1 > 0. 01 M<7) p-ter t h ;n> >gi& 8 m 

1 ^M^-ry y>i\zm A L . l^K^JE^**. g&HBSfcfT o »JBETlcTJS*t 
1 5 0 *Clc;/rtL . RUlM^^^fofc. 1 0 if W&JxJfc*#T L » ftaiL£. UhtitzX 
'j7-t?Bq*jUlCg|L, V§ ft? IC S L ? ci a * ;t, A (7) 1 0 fg S. <T> > ? ; — ;U 4> 

-^-■vhtLT, Tlfi fb^^ ( 1.1 6 ) IC ^ 3 ft -5 a- - y h- £ # t? # V t K n y 7 i 

# ; h «*£-#T*£>£ C i: t>* tit 23 3 ftfc, is * * <5D t ; v- a. =. *j y <7>Wi^\t , A 
=>- - v V 7 mo 1 % . B ^ - v h 9 3 m o 1 % T- *> -5 c fc*fii 18 3 ft . 
[ 0 5 2 1 ] 



IIL1 O UJ 



A B die) 



[ 0 5 2 2 ] 

* * U h ft tz # t K n ^- ^ t ^ t) ) - h <r> ¥ i*j ^fi jj x y*. A-u-ya 
> . ^nvhr^^f - (GPC ;IV-HLC- 8 2 2 0, * 9 A ; HE V - T S K — 
GEL Super HM-H. SiS ; ? p p t> ^ A y *K 'J i >j$I) ic =k •? If fiffi L £: 
. *<7>*SH. Mn = 6 8 0 0 . iifi^^fi Mw= 8 8 0 0?*r>fc. 

[ 0 5 2 3 ] 

(mmm 6 7 ) 

III 6 0 T'tiffcLfz ( 1 0 6 ) T-tr £ ft -5 ^- - v h fc> # 5 # *) t Kn + yT 

[ 0 5 2 4 ] 
[<t 1 8 7 3 




[ 0 5 2 5 ] 

mmme ox-m^tifz it&& ( 1 o 6 ) t-^ £ ft s ^ - v h t Kn^yj 

^u-hftl^(A: 1 1 m o 1 % . B:89mol%) 0. 50g^-^-^7^x 

8 - if 9 6 0 . 5 5 g ^fln^TlKJt Lfc. iXlc jfciSTTafl v > 

'J ^ A 0 . 4 4gt«'o< , )l)DiT, *iTT 2 Bf^ftJf L . Slc^ST- 1 8 BflSJKJ¥ L 

fc. mm&j'&. mm^*>i-£ e o m 1 wi, hictK4 5 m 1 ■&ija*.rz. K\zwmm*m 

+ h ') *? A 2 ft£ *-Zl\T\Z.Tz* 1. 0 NlSBeic «k •) p H= 1 

(cLfc. *«IB*ttajL. 1. 0 NM«tT30i5t^Lfc. *«IJ1 * 0JR L fcgU ig«S3r 
t«:l: T-ffl®|60 # 'J v — ^@xR L fc. tfac x *5 OmK > 7 J - ;u 5 0 ml?i5t^ L 
. ^IctR5 Om 1 T* 3 Lfz'&. # 'J ^ - * 0 MX L . }Xlc. THF lc>g»L* S«? 

\zm LtTHF <n 5 0 fg*^ * 9 J- >i # icSifclS L fc. it IS* HI iR L . iff^itl. Z 
tT*'J7-^0. 4 3 g f#«bftfc# 'J v-60flliH^5ff S-T -5 fc#>. HlfeiM 6 t fa] 

ft ^^frt'NMR o fc*SS. tJ7-az 7 RLT, Tfeft^ (1 17) C 

^£ ft£ -v h %#t? ts'JtKP^y?'^; h T'3hZ> Z t b*mU2 ilfc. 




1 \J o z, u J 

. [ it 1 8 8 ] 




HOOC 



(117) 



[ 0 5 2 7 ] 



2; Tz . # "b *l £ * ') t K a * > ~r & * ) x. - h co ¥i9 ft=f- » & , • /<-5i-y3 

>• ?P7F/7 7^- (GPC ;lV-HLC-8 2 2 0, *7A;$7- TSK- 
G E L Super HM-H, ; 9 u a * >l U . *'JXf |c J: 0 ff filfi L It 

. **>«S*. Sf^^fi Mn=98500. **¥±5]^M Mw=1 66400T*> 
o 7c, 

H # «o tl # M t Kn^y7i*;i-f^^-'> h S £B "t -5 tz db » h 'J > A. x 

> * 4, x * t- 4, ffc-f £ C i: T S fcti * ft o . B ft -5 V t Kd^J/T*^ ; x - 

h30mgtl IC ftn x . ?nn**^2. 1ml. > 9 J — 

>l 0 . 7 m 1 * ftu x T mm L tz , Ctllc2mo 1/L^)h 'i>^iy 'J ^y'7'/> 

0 . 5ml^^^.T. 1ST- 1 B#fH3tfi:J¥ Lfc. /xJ£&T&. 3SJS©3:Lfc& 
. # -J v-^leliR L feo C >?;-*50ml T^fe^^s # 'J L JlSffi 

fSt*i--5 ;t?*'Jt h*o^y7i*;x-bt2 9m g»fc. HSlEfll 6 t |BJ ft <0 ?3 ^ 
ffluTNMR»*f*ftofe. f ft 3^5* (117) hi # 'J t K T A 

77 ; x - h co a- - v h <J0 gij li . C <F> =>- — v h > 1 0 m o 1 % . D tf> =- — v h fc* . 9 0 

mo i %<7>j$n&fcx-&z> z t & mm $ ntz. 

[ 0 5 2 8 ] 

(mmm 6 8 ) 

mum 6 1 X"al$Lfz it^s^ (1 0 7) T-^ £ il 6 ^ - v K h % Z> jK t H a ^ >- t 

[ 0 5 2 9 ] 
[ft 1 8 9 ] 




A 



(10 7) 



[ 0 5 3 0 ] 

imm 6 i x-m h n tz <t^^ (i 0 7) t-$^ n s ^ - v v & <b «r £ # v t h a % ^ t 



^ ^ / a. — r-sp Hh vn • i ^ in u i /o - u> • o o in u i /o ; v • «j v & -a. v >-n y y^s 

n + tJiDi, 7th>30ml%/|0iTS)SLfc. C ti ~% if. Wt T lc g § , m Wt 5 m 1 . 1 
8 - 9 *i 6 -x-T-it 0 . 3 5 g^^itftjf Lt, iXlc^KvSTT-3g-7> 

'J^i,0. 2 8g$OoOIHxT s *}STT 2 «f WK# L » IlcSI? 1 8 B?fflft# L 
fc. jxJ£&T iii f**60ml<|ii. Ilc*4 5m 1 iXlcffifi»|fc*3£ 
h ^ U*m&t>*&£2 *IZ> JT^Di/;, -e^R. 1. 0 NSaUBCJ: 0 Jftttt p H = 1 
IcLt, «H^tttBL. 1. 0 NIK? 3 Hifei* L/c. =fr«JB*l»HRLfc&. fg«S3: 
tick ?ffl®l<o 'J L /ftlc . tK 5 0 m 1 > >?;-*50 m lTi5fe)# L 

. It * 5 0 m 1 T- 3 0i5tif L %IeHR L fc. iXlc. THFlcjg^L. ig$? 

lcSLtTHF<?)5 0 fgM<?> 19)- fl,4» £Bifci» L fc. itfiS* 0 iR L * C 
tT-* 'J v-* 0.44 g^fc. ') -?-<7>Mm*ft%.-tzrzdb. mUM 6 tffl 

«^*frTNMR^#fttfr>fcSI*, tjv-az.yhHT^ Tififb^s* ( 1 1 8 ) IC 
^ 2 tl -2) ^ - -y h £ # t? # ') t KnJfi^T** J x - h X 2h £ Z £ &mW> £ fl Tz . 
[ 0 5 3 1 ] 
[ it 1 9 0 ] 




C D (118) 



[ 0 5 3 2 ] 

>• ?D7h777i - (GPC ;HV — HLC — 8220. *7A;|v- TSK- 
GEL Super HM-H . feM ; 9 a n * n u . *UfL > fUS) lc «k 0 If fflj L fc 

o «?■ <7>mm. WL^-nftj-m. Mn = 84oo, nm^wfrTm. Mw=i63oox-*ot 

o 

g lc . i^nfc/S'Jt h'n^xTi^ h ^ S ttl "* £ 36 , H ') * f- A, *s 

y t 7 > ? > ^ ffl u t; ') t h* o ^ y t 4 ^/ ; x - h w 1 1 ^ s l: J? S * ^ * ^ v ^ I 
% > ;u x x ^ ji iff 2> z £ X M ttS * tf o o a ft m X £> * # ') t h" n ^ y ? i^ ; X - 
h3 0mg^ 1 0 0ml§+X7 7X3iti ic fin . ?nn*iA2. lml. J 9 J — 
>l 0 . 7ml ^^DiTSiL/:. 3tli:2mo 'J >f 'J4y-77> 

^*--*>>gi?x 0 . 5mltiii£T, SI^lifffllUtLfc. JxJ&*IT&. SiSSLfct 

^StiCtT'l t Kn^y?** ^x-h^3 0 m g . 
[ 0 5 3 3 ] 

6 k ffl#<7>;frvi*fflv>T NMR^tfffctfo fc. ffc^i* (118) T'* 

£ frl -5 /K M t H n y 7 ^ ^7 j i - h <?) - 1 - '7 h <?> I U li x C <F> =>- — -v h . 1 1 m o 1 
%. Dw^-n^^ 8 9 m o 1 %co**mtit)fX3bZ> Z £ ft* 51183 tifc. 

[ 0 5 3 4 ] 

(^SSfJ 6 9 ) 

mmm 6 2 x-^-^ l rz it^^ ( 1 0 9 ) t-^ h *> h tt z # m t h a % > -r 



i V O O O A 

[it I 9 1 ] 




[ 0 5 3 6 ] 

mi&ffl 6 2 T*» h flfzit^^i (10 9) X'Tjk ZitiZ^-y h frh & £ M t K n y r 
,u # ; x - h ft S ( A : 8 m o 1 % . B:92mol%) 0. 50g^^X7^A3 
■ftWi, Tth>30ml4WiiTSI»Lfc. Ctl^iiTlcI§> ii5m 1 . 18 

o Jxf&m-J'&. m®:^* US 6 Omliiii- MIctM 5ml £ftn;cfc, <X ic Mmm^m -h 

h t7 ^x-i]Uz.rz, 1. o n^kc ^ 9 «ti4* p h= 1 ic 

1r$IJi£tttt L . 1. ONItT-3lHl}5t^Lfc. ftttJl £ 0iR L fcft . 
£ C T- M <r> # >; ^ - 0 iR L , /X »C . * 5 0 m 1 , > ? ; - * 5 0 m 1 T Vcft L . 
Ilc*5 0mlT'3@-i5t)#L/it, * ') 7-$@iRLfc. iXlc, THFlcigfl?L. vS$?lc 

-c# v v-fc o.43 gi/i. #«bnfc# ■^-nffi&^ftfe't & rzdb. mum 6 t mn 

<7>*frTNMR^#rttfofciSS*, t;7-a- 7 htLT, T leftist ( 1 1 9) 

[ 0 5 3 7 ] 
[ ft 1 9 2 ] 



HOOC 




[ 0 5 3 8 ] 

* , » <b ft # ') t H n * ^ -p ^ # ; x — h <7> ¥±9 ft^M. li . • /t-Si-j' 3 

>-^B7h/57^ - (GPC IIV-HLC-8 2 2 0 , T S K — 

GEL Super HM-H . : 9 n n * n, a, # V X l. >il) ic «k 9 fFfffi L 

. **>*S*. &¥±9#^* Mn = 3 2 5 0 0. S*¥±5#^« Mw=5 9 5 0 0 T£>o 

H fC . # >b ft £: M h'D^y74^;i-|-^a^7 K^Hft-f-S^lditK h 'J > 4, x 

•J ^ y 7 7 > 7 > ^ m # 'J t h'n^yT;^ ; x — h <r>m iffi le £> £ *7 4, # * > A, * 



r o kj 111 g t i v v ill i ft v a / / a -j »f ^ / m m ;jn ^ m ^ . i in i x y s s 

>v 0 . 7 ml ti£T)?fSLt 0 C*llc2mo 1/L^)h '1 > f 'i 4y 7-/> 
^*-t>vSi&0. 5ml t^iT, ^fiT- 1 flfP^MJ^ Lfz. JxJ£**7^ S^itf:! 

SEj* -T 4 C T # t KDJfyTi^/ ; x - h £ 2 8mg#t. 
[ 0 5 3 9 ] 

Htfefll 6 klllS^^^tffloTNMRM*ffofc. **>*S*. (119)?* 
2 ft £ # 'J t K n i> t * # ; 3i - h <r> a. v N §U l± » C <n =>- — v V fc* . 7 m o 1 % 
v D^a-n^s 9 3 m o 1 %<r>^m-t^X'S>h c t b*ffim$ fifz, 

[ 0 5 4 0 ] 

(HSfcfll 7 0 ) 

mmm 6 3 l & rt^^ ( 1 10) T^^tis^-n^b^s^'jth-D^yT 

[ 0 5 4 1 ] 

[ it 1 9 3 ] 




[ 0 5 4 2 ] 

§S|fifc15iJ 6 3 XU h ft fc ft^it (110) X^ 2 ft -5 a- - «v K *>> <b ft * # e K a * ~> ~r 
>i ti ) x- h nn-tfa ( A : 8 m o 1 % . B:92mol%) 0. 50g^^X77X=7 
*lc*i, 7th>3 0mlt?)D£Tg(iLf;„ C ft ^ 3)cvS T lc M § . ffiM 5 m 1 » 18 
- ? 7 6 -i-t* 0 . 3 0 g fc/jn^TUtJ* L fc. tfuc jfcvSTT-ii v > -J 

•)A0. 2 4 g£<3>o < ^DiT, iiT? 2 BfRBKit L . MlcMST- 1 8 B# fim# L 
o JxfE**7&* RBfcx*** 6 0ml UaJL. M tc * 4 5m 1 fcfin^fc. YK\Z ffifift ^tKiSI 
h ft£ £?-*JD;tfc. *<r>'&. 1. 0 NlSStlck ») Jfttt* p H= 1 tc 

Lfc. *tiJl^ttliSL. 1. 0 N«?3Ei5fei*Lfc. * 04X L fcft » SflES*^ 

5Ct X''m.m<r> # L to tfnc . *50ml, > ? 0 m l?ifc# L . 

Itc*5 0ml T3 0a#l/:t> # 'J 0iR Ufc. iXlc. THFlcSlSL, vgfWlc 

f LfcTHF^)5 0^S<?)> 7 J - lc ffifcfS L fc. it iS: 0 iR L . iffStlt^Ci: 

?# 'i 0.42 g %tzo whtitzx ') -^mm^ftfe^- & fzfr. mum 6 1 mn 

<7>3kfrX'NMRftffi&ifr>rzffim, tJ7-az7hHT, Tl^ft^ ( 1 2 0) IC^F 

£ ft £ ^ - -v N £ # # "J t H n ^ > t >i ) x - h x £> h Z £ fc*9£ fg $ ft fz . 
[ 0 5 4 3 ] 



HOOC 




[ 0 5 4 4 ] 

* tz . #<bnfc#'; t Ko + yTA^^i-h^ffl^fitts r ^ • ^* - 5 x - x a 
>• ?p7h777i - (GPC ;IV-HLC- 8 2 2 0, tsk- 
GEL Super HM-FU ; ?on*;^, # X ^ u (c J: 0 fFfffi L 

. &¥±9^T* Mn = 7 3 0 0. liffi^ft Mw=9 9 0 OT-^ofc. 

\l i y 7 7 ^ ?>^fflv^f 'J t h'nJf-yT;^ ; x — h <dU fc £> £ # ^ # * -> Ji * 

^ > * 4, x x -f - ji it-f Z> Z t X' M ttS £ ft -> Tz . B ift T- £ V t ; x - 

HOmgtl 00ral#f^77X^ ic fin % ?an*i^2. lml« > 9 J - 
n, 0 . 7 m l * fin "C S W L . Ctllc2mo l/L^)h ') >f 'J ^y7'/> 

. tf'J^-fclHlJRLfc. :n*>^-*50ml T?55fe^gt. # ^ - ^ IhHK L fzc 
g{|f5:tT'# 'J fc H a * =y T >l ii ;x-K^2 7mgit. 
[ 0 5 4 5 ] 

6 hiSw^tt^lv^TNMR^Df^ffofc. *tf>*e*. fb<¥^ ( l 2 0) Ttf 
£ tl & * 'J t K n df- x -7 * ii ) x - h <r> ^ - -y h <n fij & x C <r> =>- — v Y fc* . 7 m o l % 
N D^)^-nfc', 9 3 m o l %<7>nntrfaX'$>Z Z t flfzo 
[ 0 5 4 6 ] 

cum 7 i ) 

mffi.m 6 4 L ffc^ ( l 1 2 ) Sni^-v h fr> <b £ £ V t h' o ^ y 7 

;t- # >» X- h <^>$HbJxJ£ 
[ 0 5 4 7 ] 
lit I 9 5 ] 




[ 0 5 4 8] 

fSSfcflJ 6 4T'f btlf: fb^ (1 1 2 ) T'S^n^^-n<)^5:^* l JtHn3fy7 
'UJi-F«I^(A: 7mol%« B: 93mol%) 0. 50g^^^-77A=i 



-r k- >j u >c x / -u. r o u in i x_ ^ m ^ o v- >j l ^ /tx r k-iec? ^ hi* ik j in i x 1 o 

-^7-)>-6-i-fi0. 3 7 g £ fin £T tail 5 L fe 0 Klz&mTT-m-? > #>^77 'J 
„ jxJ&^7&, St^x^u-^ 6 OmHDi, Sic 7k 4 5ml ^/jn^./co <X\zMm.m*m + 

T-fflftU^ * M v-fc 0iR L fee iXlc x tK 5 0 m 1 > ^^-*50 m IT-55fc>$ L » 
flc*50ral-?3§^Lfct, # 'J -*-*|5jJKLfc. THFtjg»L, SAPC 

^LfcTHF*)5 0 mm?) 1 9 J - n * \z Bit» L fc. ifcSSfcHliR L . is* JE -5 C 
T-tf -J -7-^0 . 4 3 gfffc. #-b*lfctf 'J HS60J6 
^^ffTNMR^ilff^tfofcigft, t h t L T s TIBfC^ ( 1 2 1 ) tc^ 

2 ft 5 - K * # t? # M t K o ^ > T >l 77 J x - h T- £> & C t $ ft . 

[ 0 5 4 9 ] 
[ ft 1 9 6 ] 
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[ 0 5 5 0 ] 

* 7c . i^tlfc* -J h h' n Jf-y t ^ ^ ; i - h ft^f IU, r ;u • - 5 x - is a > 
. ?B7h/?7^ (GPC ;lV-HLC-8 2 2 0 s TSK-G 
EL Super HM-H . I 9 a n * ;u A , #Ufl,> HI) tc «k 0 If fflfi L fc. 

Mn = 6 4 0 0 . SS^^M Mw=8 4 0 OTtofc. 
H IC x % h ft /c # t Kn^y74^7 ;i-h^)^-'V H*3iai-tS/z«>. h 'J > ^ y 
'J ;U x t V > 9 > £ ffl # M h* u 3f i> t ^ 77 ) x — K <r> fl|J #g^S^ fc £> & 77 A- # ^ > 'l M 
% > * >\, x * t- 'I ffc-f h Z £ T- M th % ff o o g^^T-cfc^.* 1 ; t h*nify7**;i- 
H3 Omg^l 0 0ml§+A77Aaifi ic^nx.. ^ n a * * A 2 . lmL 
^ 0 . 7ml^/inx.TvS^L/c, c tl t 2 m o 1 /L ^) h 'J i f 4 y 'J 4 y 7 '/ > ? > - 

^^^>;g-^o. 5mi^/jn^.T. ifiT- 1 mrnmn l fc. ix^^rm. vg^©iLf-^ 

. # 'J v-^@iJXLfe. > ? ;-^5 0ml T-ifcif^:. # M v - ^ 0 iR L fz . J^JEE 

SfttS:^* 'J t h' n y 7 4 t) ;x-h^2 7mg|fc. 
[ 0 5 5 1 ] 

H]MJ 6 fc RI«^^^*fflv>-r NMR^^f^ff o 7c. ^^>*Sm. fb^^ ( 1 2 1 ) T-tf 
£ tl -5 # 'J t K a Jf- >- t ij J x — N <r> ^. =. v y <r> fj it . C CO — v K . 7 m o 1 % 
, D^^zv^i, 9 3 m o 1 %c?>^*^-^T-*>S z i: i)*WW>2 iifz. 
[ 0 5 5 2 ] 
(^m^iJ 7 2 ) 

6 6 T-£-/£ L fb^5^ (1 1 6 ) T-*^tl5^-'V h^b^^*') t Kn^yT 

>i 77 ; x- h comitfxfc 

[ 0 5 5 3 ] 



I lb 1 2 Ik 




[ 0 5 5 4 ] 

HSfcflJ 6 6 X'U h ft fz\\L^iK (116) X'Tjk 3 ft -5 ^ - v V fc> <b # S 'J t Kn^fyT 
;u # J x - h KM Si* ( A : 7 m o 1 % x B:93mol%) 0. 50g^ + ^7^xn 
. T-b h > 3 0 m 1 $l)UTig» t fc. C ti* *«Ttc K § . »»5ml, 18 
- ? 7 ^7 > - 6 - x- >v 0 . 4 2 g ■&ftaz.xmft Lfzo Klz&WtTX'j&-? > ') 
* U 0 . 34g£>9>o<') fin^T . iiTT- 2 BfF^Hitf L . 1€IC^ST' 1 8 ^BBRffLfc 
. JxJWT*> »Bfcx*;i,fc 6 0ml/m> Sic* 4 5ml ^fti jttz. iXlz^mm^M-h 
h >) V U-&mWtfrMt£$nz HX-lflsLfz. 1. 0 N^^HC J: O iftttfc D H= 1 fC 

Lfz. mmm^mtHL . 1. 0Nfi*-e3Bifci*Lfc. *ihhkl£^ 

Hie* 5 0 m 1 T 3 @i5fci# Lfz'&. # -i tfuc THFlc^g^L. SflPlc 

^LfcTHF*>5 Ofg*^^ 57 ^ - >i * lc vt^ L . tt^^ IhI MX L- . JEE 3£ *f i" £ d 

7#'j7-%o. 4 5g#f-c %h ntz# ') -*-<7>mM-&n%.-r & £#k mum 6 t 

^^frT-NMR^tf^lfo fciS, i^7-a = n!:U, TIB ft 5* 5* ( 1 2 2) 
£ tl -5 a- - v V -£ # t? # M t K n ^ y 7 i * ; i - h T- i> S 3 t ft 1 51 1^ tl f: , 
[ 0 5 5 5 ] 
[ ft 1 9 8 ] 



COOH 



O 




[ 0 5 5 6 ] 

£ . # <b Jlfc # n H n * ^ t * *7 J x - h <?) ^J*f » U , y*.^-3i-i/3 
> • ?P7h777^ - (GPC ;«V-HLC-8 2 2 0, *5a;IV- TSK- 
GEL Super HM-H. ; ?nn**A, # 'J * U > HI) Ic «fe 0 fPffifi L 

o tf«^fl Mn = 6 2 0 0 . ilf«^fi Mw = 8 4 0 0 T'i>o t. 

[ 0 5 5 7 ] 



3Ctw, "J AL IZ T> "/ t- r «-• -\ ^ I 'is J — \- vj -* v I* TS. Uj V •© IZ VJ » I" V y ->• >f 

y 'J >l i? T '/ > 9 y £Jf|V* # t K n ^ T ^ # J I - h <IJ M * iift IC 5b 5 # >l is >V 
>f ;HXf'Ktt5C tT-Ilii^tf ofc. 1 AS $f T *> 5 # 'i t Kn^-yTi^ ; x 
— h30mgtl 00ml§tX77Xa4i ic ft) £ . ^ p □ * ^ A 2 . 1ml. > 7 J 
-iO. 7 m 1 ^ /in £ T fS ffi L tz . Cili: 2mo 1 /Lw h 'i > f 'i ^ / T ■/> ?> 
>igi£ 0 . 5 ml ^^ifliT, SfiT 1 mmigft Lfc. jxfMT&. S&SSLfc 
# 'J ^-£04X L fc. >?;-i50ml Ti5fc>#&. # 'J v — 0jR l fc. 9Dt 

[ 0 5 5 8] 

Hflf&flJ 6 t 0l«<7)^a*fflv»TNMR^ffttfofc. ft 9*5* (1 2 2) 

2 ft 5 # «J t K n ^ ^ t >i # ) x — h- <r> =>- — v V <T> & \Z , Cw^-'vM) 1 , 7 m o 1 % 
x D^a^nfi', 9 3 m o 1 °/o^)^I^#T'i§ c t fc*fllIS3 ft tz, 
[ 0 5 5 9 ] 
(HSfcflJ 7 3 ) 

m mm 6 i t- l rt^ c 1 1 7 ) t^^^-nii^^^'jth'n^yT 

[ 0 5 6 0 ] 
[ ft 1 9 9 ] 
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[ 0 5 6 1 ] 

ItflMT, HBfeflJ 6 7 T»«bftfcft^ (1 1 7 ) £ ft £ ^ - v h fc> h tt £ # 
';HFn3fyT**;i-h ( C : 1 0 m o 1 % . D : 9 0 m o 1 % ) T* L 

£: # — ^ 0 . 4 0g, 2— 4, *>Ifc0. 43gtl 00ml£O7 
7 X 3 fc AftT . f'Jy>l 5. 0ml ^DiTttJt Lfcft, 5'J >ih "J 7 1 . 2 

9 m 1 SMz.. 1 2 0 °CT- 6 BfWfln&Lfc. JxJ£**T&. in-*150ml fcSitiS 
LTlnHRLfc. 'J v-fc 1 N^i&^fflv^T 1 B Wfcft o 1 

c t iz =k *) ife^fcfTV** JSJBE«j»-t S C t 'J v-fc 0.34 g %h 
ntl'Jv-^il^U, 'H-NMR (FT — NMR : Bruke r DPX400 
; ftiftja&& : 4 0 0 MH z ; PJS*M : >H ; mm^m : 1DMSO ; iUSEM/g : M 
U) . -J - M (FT-IR) ^^nt (Nicolet AVATA 

R3 6 OFT- I R) lei •) ^^f^ft o tz. I R fflJS^f o fcJJS* . *^#>tlci*t 
5 1 6 9 5 cm"^f-? ^i'> L . if k: . 1 6 5 8 cm" 1 !:? 3 h-llct*tSf- 

* , y7hLTi^:t()^> » ft tz v - it . tiv-az^htLT, Tie fb^st 
(1 2 3) l;^ ^ti^i - 'V h $tt? * 1 t F nif y * J i- h T *s : t t>*mM2 
titz. 

[ 0 5 6 2 ] 



i iL> \j y> J 




[ 0 5 6 3 ] 

* fz . fL^5$ ( 1 2 3 ) X- ^ S tl 3 # 'J k Kn^fx?;^ ; x - h ^ - v h <o fij a 
x E <7) ^- — v hi*. 1 0 m o 1 % » F <F> =>- — v V 6*. 9 0 m o 1 %^>^S £-#:T'£> § C h 

— (GPCIUCV — x *7A; ^'Jv-^.f^Pl-X PLgel 5,a MIX 
ED-C. iSS; DMF/L i Br 0. 1 % ( w / v ) . # * * u > JJIS ) tc J: 9 if 
ffi L fc. *<*>*S*. $t¥±9^*M n = 8 3 5 0 0 . MM^i^^T «M W = 1 4 6 5 0 0 
X-jb^Tz. 

[ 0 5 6 4 ] 

(Hfl£0J 7 4 ) 

6 8T*pSL/; ffc^^ (1 1 8 ) Ttf 3 tl -5 ^ - v hft^^Stx 1 ) t KnJf-y7 
;u ^ J :r - h t4-> H^-v-t — M > — 2 — * * * t ixfl£ 
[ 0 5 6 5 ] 
[ ft 2 0 1 ] 
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[ 0 5 6 6 ] 

liflMT, HS60J6 8T»«btlfcft^ (118) T-^£*l£^-v h ^ <b * -5 * 
■Jth*nifi'T*5>;i-h ( C : 1 1 m o 1 % . D : 8 9 m o 1 % ) X&f& L 

fz # 'J - ^ 0 . 4 0 g . 4 — >h*>-T — 2 — 0. 33g? 1 00 

ml £07 7 AntcAtlT, f'Jy>l 5. Ornl^Di T K# L '& x ffi 'J > % H ') 7 i 
-*0.84ml%*ii, 1 2 0 6 mMflam L fc. Jxl£i&T&. i^-'U50m 



■g#fc. •#^n'fc# 'J ^^OffiM&felZ. 'H-NMR (FT — NMR : Bruke r 
DPX 4 0 0 4 0 0MHz ; fl!ffliB«E : tDMSO ; 

fij^fi^ : MU) . "7- 'J rr^m-^^ngciJX (FT-IR) x ^ ? b (Ni co 1 et 
AVATAR3 6 OFT — I R) Ic J: 9 fcfiro fc. I RPJ££*To fc$SJH. # *, # 
> ®r tc & 5|S £ 1 6 9 5 cm -1 <7>f- ^ft'Sti^L. Sffclc. 1 6 5 8 cm" 1 !;?; K*lc 

'H-NMR^ISIJ: 0 s 4->h^yT-')>-2-U * > g£H§JH<7> ^#B(t \Z & * 

Ififb^^ (1 24) lc^^JlS^--y h^#ty« 'J t KoJf-yTi* ;x- hT'J>5Ci: 
jb* fit IS 2 ft 7c « 
[ 0 5 6 7 ] 
[ ft 2 0 2 ] 
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[ 0 5 6 8 ] 

£ . ft^5* (1 2 4) X' fjk 3 ft 5 # t K a * x T >i ij J x - S ^ ^ - *, h <r> fij H 
„ E <J0^-- -y h fc*. 1 1 m o 1 % . F 60^- - v h 6*. 8 9 m o 1 %^>^S£-#T-£> -5 Z t 
fr&U 3ft fc o » <b ft 7c # U v - <r> ^Wft^ M \$ » ? • '< - 5 3C— > 3 > • ^n-^sr 
77^ - (GPC ;lV-> *7A;l'j7-7*n')-X PLgel 5 M mix 
ED-C. jgg : DMF/L i B r 0. 1% ( w/ v ) , lUf^tll) ic J: 9 fF 
fffi L fc. ^<7>*S*. &¥±3^T*M n = 8 4 0 0. ilffl^flM,, = 1 6 4 0 0 T*> 

[ 0 5 6 9 ] 

(HJteflJ 7 5 ) 

H fife 00 6 9 T-^-R^ L 7c fb^5^ (119) T-tt: £ ft -5 ^ - v h^b^S^'i t Kn^fy? 

^7) Jl-ht2-T; ) — 1— f 7n>X^*>K^ ^ a-jX 

[ 0 5 7 0 ] 



I iu z, v p j 
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[ 0 5 7 1 ] 

lit hmt, mum 6 9 T^«b*ifcfk^^ ( i i 9 ) ?^ $ -v h *>*«b * s # 

t H n df- ^ t * ii ) x- h ( C : 7 m o 1 % x D : 9 3 m o 1 % ) L £ 

4 0 g . 2-T; J-l-f7H>x^*>l 0. 3 9 gtl 0 0m 
1 £n 7 7 X3ic AtlT, f 'J y > 1 5 . OmlflnxT R# L fz'& . ffi •/ > $r h 'J 7 x ^ 
* 0 : 9 1ml ^^jni. , 1 2 O'CT-6 «f rafioft& L tz. JxJ&ttT i^-*150ml 

\znfci®LT®w. Ltzo n^ntz* >) i Num&m^x i Bfflfcft-&'if ~> rz'&. 1 

B ^TK^T-Hr^i- § Z t \z ck ») iftv^ffv^ ilSJEE *s:U#'J v-tO. 3 4 j 

»<btt£:tf 'i lH- NMR (F T-NMR : B r u k e r D 

P X 4 0 0 ; ««««« : 4 0 0 MH z ; : ! H ; <$fflig« : iDMSOii 

£®J£ : ^M) , 7 - y x^«-#^«ftiR (FT-IR) h >i (Nicolet 

AVATAR3 6 OFT — I R) lc J: 9 * ft 0/2. I R lO^ff o fc*S* » * * # > 
^lci*f-5 1 6 9 5 c m _1 ? L . Effete, 1 6 5 8 cm"'lcT ' KSti 

l H-NMR^,^^J:»). 2-7; ;-l-t7U>Xi *>ill«if 

SB ft 3* 5* (1 2 5) IC^$*l^^-'n^^tf*')t Knify7^*;i-hfi4:!: 

[ 0 5 7 2 ] 
[ it 2 0 4 ] 




SO3H 



(12 5) 



[ 0 5 7 3 ] 

$ tz s fb^5t (1 2 5) T 7& 2 ft £ # 'J t K a df x -p n, # ; x - h <F> - v V <K flj & 

% E <7>^- v h fc*. 7 m o 1 %. F CO ^ - -v h 6*. 9 3 m o 1 % <?> ft It ft T- £> £ ZH 1 

Bggftfc. # h tl # ^ ¥*9 ft . Y >v • - 5 x - 3 y ■ 9 n v h 9 

- (GPC ^7A;/rj7-7*n')-X PLgel 5m MIXE 

D-C, Si; DMF/L i Br 0. 1% (w/v) , L>«I) iciOSi 
Lfc. ^<^^m. &¥±9#^*M n = 3 0 1 0 0 . Iif«^fiM„ = 5 4 5 0 0 T* 

[ 0 5 7 4 ] 

cmmm i 6 ) 

7 0 T* L tz ffc^i^ ( 1 2 0 ) T'^ik 3 tl 3 a- - -v h *>> <b * £ # t h' a ^ y 7 
>u # ; x — K U-T; J — 2 — > * A, 7* a > X ^ * > Wc t <r>M-tK 
[ 0 5 7 5 ] 
[ ft 2 0 5 ] 
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[ 0 5 7 6 ] 

lifH^T, 7 0 T-m «b tl ffcS&i* (1 2 0) 7^3*14^='/ h*>f»i:4# 

'jth-nafyT^^ii-h ftS£-# ( C : 7 m o 1 % » D : 9 3 m o 1 % ) T'^-ffc L £: 
!t;'j7-4 0. 4 0 g . 2-T; J-2-> : ) : '^o^>A;U>l 0. 20g^l 0 
0ml£P77Xa|cAtlT, f')y>l 5. 0ml fta Z. T L tz'& . ffi >; > 8£ h V 7 
i-0.69ml *^]D£, 1 2 0 °CT- 6 Bf ffl flu flfc L . /xJfc&TSU x?j-^150 
m 1 lzn : ±%&LT @iR Lfc. #«btlfc* 'J v-fc 1 NJg|fc*flU>T 1 0 ifc ># * ft o fc^ 
. 1 S ffl* + - t tc «* *) Wft ^ftv> . $t4:f?*')7-t0.3 

2g#t. »«b v" v-tfOflf^^Sli. 'H-NMR (FT-NMR : Bruke r 

DPX 4 0 0 4 0 0 MHz ;iS«8: 'h ; i$ffli^I : IDMSO ; 

PJSSJg : M) . 7- -J x^m-#^i®i|X (FT-IR) x ^ ? h ;u (Nicolet 

AVATAR3 6 OFT — I R) \z £ *) ftffi~%ft^rz. I R 8fl££tf o fctt* * 

1 6 9 5 c m _1 <7> tf - * L . fffclc . 1 6 6 8 c m~Uc 7; K Sic 

& * i" & e — 7 6* «b tl £: » 

1 H - N M R «k 0 . 2 - T 3 ; - 2 - > * 4- 7". a > x 4 * > i^+iiH<^ > * U > lc 

i^t^f-^'y? h LTV^Ch^b, » <h> tl £ # v - U . t jv-^^ntL 
X , TIr3fb^5^ ( 1 2 6 ) ^ ^ tl £ ^- - -v h * # t? # 'J t Kn^yT** ; at - h T- 

[ 0 5 7 7 ] 



I \U £ V U J 



so 3 H 




[ 0 5 7 8 ] 

* fz . <b#^ (1 2 6) T-^ £ ft # M fc H o ^- x T 4. # ; x. - h <F> =- — v Y <?> §U a tt 
, EWi-ni) 1 ^ 7 m o 1 % , F^a-vM 1 . 9 3 m o 1 % <o 2±S 3b £ c t 6* 

mmznrz* »«bftfc# v v-^^tffl-^fiwu • /<- 5 x- >• 3 > • ? n v h 

- (GPC ^7^;t;'Jv-7in 'J-X PLgel 5m mixe 

D - C . mm ;DMF/LiBr 0 . 1 % ( w/ v ) x # 'J * u > il ) iz «k 0 If ffi 
Lfc. **>*g*. &¥«J^*M n = 7 0 0 0. m*¥±5J^T«M ff = 9 7 0 0 ft->fc 

o 

[ 0 5 7 9 ] 

7 7 ) 

USE 00 7 1 L fb^5* (1 2 1 ) ^^^-'Vhli^ii^ltFnifyT 

;U # ) T.— h t 2-7; j-O-gVT,*;^!?! - 4, X "T 1 4- i: <7> $| Jx 

[ 0 5 8 0 ] 
[ f b 2 0 7 ] 



HOOC 




[ 0 5 8 1 ] 

litiMT, ustefli 7 i T-m^nrzit^nx ( 1 2 1 ) ft* <v k # 

';tKpJfy7**;i-h ( C : 7 m o 1 % . D : 9 3 m o 1 % ) T* L 

I 'J 7-4 0 . 4 0 g > 2 — 7; J-?>-y>Xi*>i7i-iiXf^ 0. 4 5 
1 0 0 m 1 H □ 7 ^ x n k: Aft T , f'Jy>l5. OmllUiT iftjf Lfz'ik. *Bi ] ) yWkb 
>) y x = >i 0 . 9 5 m 1 fin £ . 1 2 0 *C T- 6 Bf ffl Ha M L tz . JXJ£t*T & . x 9 ; - >\, 1 
5 0ml lc|?i±iSLTl£liJXLfc 0 #<bft£:# ') 1 NJSIfcfcJf?v>T 1 Bffij5tit*tf -> 

fc^. i b m**x-mft -t z z t \z ck *> fcw^it^. : i&j£&m$ %z> z tx-x o 



• O - U & r^T o T^F A L /w V -< v > W J±± /C frdl x " r~l — IN IV! 1\ VI' I — IN IV! XV • J-> 1 U IS. 

er DPX 4 0 0 ; : 4 0 0 MHz 1 H ; : M D M S 

O ; mfeUm : ^S) x ~7 — ') x^«-#^i(RiR (FT-IR) x-<n^ (Ni col 
et AVATAR 3 6 0 FT-IR) l:J=D 9tffi*ft o fc. I R SOSfcfT o /=*S* . # 
'U ?K > & »c * # -f * 1 6 9 5 c m" 1 <r> tf - t fri&'J? L . *f ic, 1 6 5 8 cm" 1 !:?; K 
S tc & * "t -5 - ? jt»»a <b ft . 

^-NMR^^SJ:^ 2-7; ;^>-(f>Xi*>i7i-JHXf^i]|^iii 

IT, Tie (1 2 7) IC^ $ il5 ^ - -v h ?#tf * 'I t K n y ? i ^ ; i - h T 

c i: ftfc. 
[ 0 5 8 2 ] 
[it 2 0 8 ] 




[ 0 5 8 3 ] 

£ . ffc<¥^ ( 1 2 7 ) T-^ £ ft £ * t K a * > t >i fj J az — h <?) ^- — -v h commit 

% E ^ - -v h fc*. 7 m o 1 %. F <r> =>- — v V is* ^ 9 3 m o 1 % <7>^M-£-#T-£> -5 Z t 

mi&Ztlfzo U h ft tz jK v - <^> ¥±9 It . Y >V • - 5 x - v a > • ? n K r 7 

7^ - (GPC It 1 ;-, # 7 A ; * v - ? # 7 h - X PLgel 5m MIXE 

D-C. jg!l; DMF/L i Br 0. 1% (w/v) x # x u > $m ) »c J: >) fFfiffi 
Lfc. -e<7>*n«. &¥i*i?T^ MM n = 6 2 0 0. M«¥±5^^«M W = 8 2 0 0 T*>o 

o 

[ 0 5 8 4 ] 

(HS£#J 7 8 ) 

9lflE0J 7 2 T-£-/£ L it^^i (1 2 2) 'J t Hn^yT 

[ 0 5 8 5 ] 



COOH 




o 



(12 2) 



[ 0 5 8 6 1 

litH^T, mmm i 2 T^ft/Mt^ (122) t^^s^- v n^ft^ # 

'JtKa^xT^*;i-h«l^#: (C : 7 m o 1%. D : 93mo 1%) T^ffr L tz 
# -7 — % 0 . 4 0 g . 7 ^ M > 0. 26gtl 00ml£n77^ni:AtiT, er 'J 
y> 1 5. OmHoiTtl^L/it, ffi'i>»h 'J7i^;U. 0 9mU^£, 120 
°CT 6 iff P^ftnUA L t. JxJ&S&T^. i^-*150ml fc S ttIS L T L/z„ # «b ft 
fzts 'J 1 N ^g^fflv^T 1 B ffiifefrfcfT o fz'&. 1 B P^ * + "t & C £ \Z J: ►) 

iftfrSffv^ SfiSffigtf;* c fcT-tf 'J 0.3 4 g#fc. »«bftfc# 'J v-<7)*#jh 

ifcStiU 'H-NMR (FT — NMR : Bruke r DPX 4 0 0 ; ftH^SR : 4 0 
0MHz iHlfKfflvg^: iDMSO ; IfiSiS : Sfl) , 7--ji$« 

-*^Hfti]X (FT - I R) 9 Y ji (Nicolet AVATAR 3 6 0 F T- I R 
) til frffi^ft o fzo I R«y£**f o fc*g*. ^7 >i i£yWc\z&%:-t Z> 1 6 9 5 c m" 1 ^ 
X- 9 fr : l&'J>- L > fffclc, 1 6 6 8 cm"UcT$ K * ic & * -f * - * fc* Ji. <b ft o 

i: fc* <o / # «b ft tz # -7 - 14 , ^ J v - a- =. «y h t L T . Tiefb^^ (1 2 8) ic ^ $ ft 
£ a. - «v h ^#t? # 'J t H n > T >l ii ) x— h T' £> £ Z J: **Bli$£ ftfc. 
[ 0 5 8 7 ] 
[ ft 2 1 0 ] 




(12 8) 



[ 0 5 8 8] 



• % E <D^- 'v V 7 m o 1 % . F^^-v hl) , « 93mo ]%^)«I^#T^6: t* 1 
fitf& £ *l £ » » «b ft tz # v - tf> fi « . r 4. • ^ - $ x - ^ a > • 9 n K 

7 < - (GPC ; IV-, *7/.;*')7- 5#9h'i - XPLgel 5m MI XE 
D - C x I DMF/L i B r 0 . 1 % ( w/v ) . # "J X * U >I£S) tc =fc *) ffflfi 

Lt. -e<?)^^v $C¥i9#^«M n = 6 3 0 0, lif«^fiM„ = 8 7 0 0 T^ofc 

[ 0 5 8 9 1 

(HM 7 9 ) 

ffc^it (4 6) T*^£*l€>L-3 - ( 2 - > ^ * * ^ # ^ # - * ) x * * - 1 , 4 
- i/* * ^ > - 2 > 5 - v *y<n'&J& 
[ 0 5 9 0 ] 
I ft 2 1 1] 




[ 0 5 9 1 ] 

L - 7>v 9 2 0 g % 8 0 % GftSe 2 0 0 mll:g»L, 7 OtCft^t*"?, 

>x*7in-i 5 0 0 gfcfln^TjxJfcS-e. y — * >i >v &-&{%m. L fzit^x< 

(47) T^S ft S ft t?fflg!$/fc#fc . C^fiitl 1 OOgtl Nfi» 1400 
m 1 IC/JD*. . 0~5'C izTMft L % i)*<b . MffiWt + h ') ")A4 5 . 2g *^t?^KS* 1 0 

om i *msmmiz£>rz^TffiTL. 3 o ftrnmn-zm-trz. &mm+h vou 

9 . 4 g *£t?*ig}fc 3 0ml 3 0 #ISlc fcfc oTiSTL . ifilcT-ttl L 

^^77^^avh -r -&tm*S&ic «k •) )HS!l*ff 7:t?> ffc^ (48) 

tlS it^^-^ntz. :<?)i^*2 0 gfci^7Pi7-hf i ?n 'J K 1 7. 4g£x-^ 

* 3 0 0ml tjg*»L, 5 *C JJ( T 1C ftiffl L » 1 . lft^iwpJif -17;>9. 5 g 
fcS-tox-TwHg}* 5 0ml £3 0:frlSnc;b£:oTviSTLfco JxJ£i&£-^% $ <b tc^Slc 

t 6 mmmni,. Mj&l, mmz*s om i *m*L. s o AmmnLfz. &®*.-&fia*.x 
fr%L-&it\.^ ^-^r >im\zm>m+ v <> 9a»i.TStiLt^, mmt. ft^st (49) 
T'^zn&ittim 28. 3 g *mrzo ^ 9 4 %. 

fb^5^ (4 9) T 5*3 ft -5 ft 10g^DMF50ml igvlx*. & * i?l h'J9A 

3. 6 g^DMF 9 5 0 m 1 Sift C » IfilcT^ 8 UfB^ltTiST L fz 

. $ <blcimSJglCT 1 2 B#Wlxl£3 L . DMF $iiL> 81% V7n a* ; - 

* 5 0 m 1 T-^vf Lfc. Itifl^x # «b ttfc fi feM% t -b h > 2 0 0 m 1 ICS* L . 

S£«Lfc. C^afe^^^#^L. ^V7nM-j-iH0 0ralT'S^ a B B U, ftfit ( 

4 6) T-^f2*1£L-3 — (2 '> ¥ >i is * >l X — >i ) x ^ ^ — 1 , A — : yJr*c*f 

> - 2 , 5 - ^* * > 1. 9g ( JR* 2 4 % ) * » . 
[ 0 5 9 2 ] 




[ 0 5 9 3 ] 
[ ft 2 1 3 ] 




[ 0 5 9 4 ] 
[ ft 2 1 4 ] 




Dr (4 9) 

[ 0 5 9 5 ] 

(mum 8 o ) 

fb^5t (1 2 9) T-^2*l£L-3 - (3-'<>>' , *t J fy*'U'-^) ~f a f * - 1 
4->-'* d r-t>-2, 5-^^>^>-a-^ 
[ 0 5 9 6 ] 
[fb2 1 5] 




[ 0 5 9 7 ] 

L-2-7; / 7yf>| 2 0 g £ 8 0 % tUM: 2 0 0ml CjgiL, 7 0 *C fc *> ft 



I L. -f TV V -L ^> V J C 'J\ C < I. « IL D fa U t5 U fO W /w « ■— ^ ■> IK. -T'J 1 V V & "2- 1 IN UJH, 



1 4 0 0 m 1 ic/jnx. 0 ~ 5 'ClCTjt^ L #jb*«b . Effigy h U 4 1 . 7gf#if*, 
t&m. 1 0 Om 1 -km 3 iffllcbfcoTiTL, 3 0 ^^Jt^^^li-f-o <? <b k: . ffi fifi I* 
h 9 g £ 3 0 m 1 *« 3 0#ffllc;bfcoTiiSTL, ^filCT-B&j& 

is >)*jY>i,*7U?v?h 7=> -7 1 - 7k Unfa H \Z J: *) mm ft 7 C t X , ft#^ ( 1 3 

i ) x^$ n%it^yn~&'&rzo zcoit^W) 20gis&w7u^-r*:*>i?u>) v 1 6. 4 

gti-f*3 0 Oml Cig^L, 5 °C WTlc ^Jfl L . 1. lft*itf)h 'Jif 
>8. 8g4#toi-f*i§iS5 0ml t3 0*WCi)fcoTaTLfc. jXJC»£-«to*3 
b lcgfitT 6 Bf L . iltil L . \z tK 5 0 m 1 £ ft) £ . 3 0 ft m It ft L fz » ^0 

5t ( 1 3 2 ) X^ZtiZit&W 2 7.0 g£#f::, i|X^9 2%, 



fl^it (13 2) T-^<* ft£-^ 1 0 g <?>DMF 50ml . &m*m+ h ') 

^U3. 4g^)DMF 9 5 0 m 1 ig» (^# — Sfc) fc, SSCTW 8 Bf W*M*-t*fiT 

l tz o £ ^ ic is] s g \z x i 2 m mm $ a . mm u . d m f * mm l x M^v^n^ 

; 5 Om 1 XfcftLfzo mj§'&. mhtifz fifeM^-r-fc K > 2 0 0 m 1 izMfrL, 

#ici£*iLf::„ :^)6fel*^#f L, ^;-/d^;-* 4 0 0 ml ^BitSfflLT, ftt 
^(129) ?^3ftiL-3 - (3-'«>i'*t+y**# = *) -7 n trn, — 1 , 4 - 
^ * *t > - 2 . b-<J ir^ 2. lg ( JR* 2 6 % ) * # . 
[ 0 5 9 9 1 
[it 2 1 6 ] 



[ 0 5 9 8 1 




[ 0 6 0 0 1 
[it 2 1 7 ] 




OH 



O 



(13 1) 



[ 0 6 0 1 1 




[ 0 6 0 2 ] 

cmmrn s i ) 

fb^it (13 3) T^^53 - ( 5 - ~* > x * * * x # ^ # - >v ) ^ > ^ — 1 . 4 
— s Jir**y—2 . 5 — S J *y 
[ 0 6 0 3 ] 
[it 2 1 9 ] 




[ 0 6 0 4 ] 

2-7; Jt^y>f 2 0 g t 8 0 % fill it 2 0 0 m 1 \z mm 7 0 °C \z « % & «b 
, -s > ^ t * 3 - n, 5 0 0 g * fin x. X Ixlfc S i± . 8 te<7> # ^ # * ^ ^ £ * «H L ft^ 
5t ( 1 3 4 ) T-^ $ *i* ffc£-*5*#t?ffi«!ifo*ff t. c<7)M^ 1 0 0 g * 1 NKI 1 4 
OOmlCAoi., 0-5 tJICTflttf L *fc*<b » ffifi&Bfc-*- K M ^ A 3 7 . 6g *#t? 
1 0 0 m 1 •& m 3 B# m C 7c -> T ffi T L . 3 0^^ mft ^Wi-fz. £ h \z . ffi ffl & +■ K 'J 
-)A8. 0 g ^ # t? tKv^JS 3 0ml ^ » 3 O^StbfcoTiTL* ifilcT- Bft jfc S L 

*y**?i,^D7h -f - ft IS ic <k 9 fit*!! £ ft 7 C i: ? , ffc#^ (13 5) 

T^Snsft^^ifc. zcr)it£>'®)2 0 gfeiy^ntTtfi * n 'J K 1 4. 7 g^ 
x-fi 3 0 0mli:S*a, 5 °C £IT izt^B L . 1 . 1 gi'H^h'Jxf ^7;> 7 
. 9 g ^#t*x - TJimffi. 5 Oral ^3 O^ilcfctoTiTLfc, ixFES^^* 3 <b ic 
ifiCT6 Bf rafitJt L . -iltii L » mH&lz* 5 OmltllD£> 3 0 ^-limtf L fc. SclH** 

^xT^-^^tf^. x-T-^jiicBiK^ h m v u-&m*.~z&k Lfz&. mmt. ( 

13 6) ilZ it^m 2 5 . 8 g tit. JRifc 9 0 %. 

[ 0 6 0 5 ] 

flSS&S* (13 6) XlZittim 10g<^DMF50ml S**, &B**3H- H ') 

OU2>. 0 g<«DMF 9 5 0 mlS» (?«-igiS[) ifltT«8^B/> J ttTiT 

;-^5 0ml Ti5tif Lfc. iHii^: . » «b *i 6 *r-bh> 2 0 0 ml \z >S L . 

5^ (13 3) T ^ 2 *l -5 L - 3 - 7* a f ^ - 1 , 4 — 



[ 0 6 0 6 ] 
[ ft 2 2 0 ] 




[ 0 6 0 7 ] 
[ it 2 2 1 ] 




[ 0 6 0 8 ] 
[it 2 2 2 ] 




[ 0 6 0 9 ] 

(mmm 8 2 ) 

[L — 3 — (2 « > it >\< * * i/ iJ >\, M — >l ) x. ^ * — 1 , 4 — x * -»t > — 2, 5 - 

[0610] 
[ ft 2 2 3 ] 




[0611] 



-^z me u'j ' 2 v. □ //* /_. i-^ — o — v ^ — " ' * y -v y -v — '"J - 1 - " ; " — J- > t — 
*^r^ > - 2 , 5 — S> . 0 . 2 9 g ( 1 . 0 mm o 1 ) . L— ? ? K 1 . 4 4 
g (10. 0 m m o 1 ) x 0. 0 l«wt^^i^X (2-xf ^^^-*>i^X) w 
V'V^ymW. 4ml $I^7>-/iU:^AL, 1 B# K^JH^t* . mmW.m*ir o fcgt 
. SJBETlcTigft Uli^^ft o fee 2 uf K^JxJ££;&7 L . H» 

filLfc. # <b tl # 'J v - £ ? a a * >v u \Z vg M L » v§ M lc S L 9 a a * 4, u <D 1 0 -fg 
ftcr) > 9 ; - ;u * Ic 3 itlS L £ , itiR*ll|iRL. JSJBEISt*-* S C M v-^ 1.47 

tf o fzlfcZk. =e ) -y h 4: IT, Tieffc^ (13 7) ic ^ ^ tl ^> ^ - -v h *£t* 

- v h A a- - v V 6 m o 1 % , B ^ - v h 9 4 m o 1 % T*> 3 C i: **fiSlf. $ ft 

Tz. 

[0612] 
[ ft 2 2 4 ] 




[0613] 

tfzs UhntzK ^ V v * y T >\s t> ) ^ - V <r>¥-i%5}J-m.XX . Y >V • — 5 x. — ^ 3 
> . ^n^Nr^^^ - (GPC ;S , ;-HLC- 8 2 2 0 , T S K — 

GEL Super HM-H. S« : ? a n i i i> > # V * * U tc <fc •) fffflfi L 

. **>JfgJ||. &¥±9 5r7* Mn = 4 6 2 0 0. liffl^fi Mw=6 1 9 00 T-£>o 
feo C C -?»«b ftfcft^ (13 7) T^2ft£* 'JtFo^y7i*Ji-F 

1. 00g^y't^f>-m-^ (75 : 25) <r> lOOmllcgfSL 
. d *uc 5 A/JMittl^O . 2 2g4»i.T, JxfS&rtfcJiK&TsSfc L » MM. 

T* 1 BK#Lfco Jxffc**T&* ft*$^?X9 fc^ic. 0.25m m<^ > > ^7 > 7 ^ ^ 

fc. ^<?> i o mmco > ? ; - ^ *tcTSitis*tf o fc. s^nfc* v-^siix l . sjbe 

«E0J 6 fc|pJ#<*>&#-eNMR#*f£*f ofc«S*. * y v-c- v h tLX. Tieft^^ ( 
13 8) ic ^ £ tl £ ^ - «y h ^#t?# "J t K a ^ ^ ;U 7^ ; x- h j$ W. & it T* & 2> Cti 1 
BUS 2 fl tz . * tz x * ^ t ; ^ - 3- - v V <F> fij ^- it x C a. =. v Y 6 m o 1 % , D^-n 
9 4mo \ %X* 2h 2> Z b t>*m%& $ *l . 
[0614] 



I IU ^. ^ J 



COOH 

o o 

C D (138) 

[0615] 

it, m h fitz # 'J t k p * t >i ij J x - h <r> *p±9 & it . *x— 
>. ^nvhr^7^ - (GPC ;$y-HLC-8 2 2 0 , *7A;SV- T S K - 
GEL Super HM-H, S«E : ? o n ,-JwU A . # V X u > tH») lc =fc •) If fiffi L 
. **>*SHI. &¥£J^T * Mn = 3 8 1 0 0. lif^^fl Mw=5 3 7 0 0 T-£>o 
fc. 

[0616] 

cum 8 3 ) 

[L — 3 — (2 * > *J >i * * is ii >\s # — k ) x ^ — 1 • 4— 2. 5 — 

[0617] 
[ it 2 2 6 ] 




[0618] 

USE 00 7 9 T'a^lfc L - 3 - ( 2 - ^ > v * ^ # 4, * - n,) x ;u - 1 , 4 - 
2,5 — 0. 56g (2. Ommol) , L-7?f F 1.44 

g (10. Ommol). 0. 0 1M^***^|fc*X(2-x*;i,^*-*;/&*X)*> 
h^i>gS 5ml $I^7>^4i;lAL, 1 B¥WJ$JE$£J£. SlfcBHSfcfir o 
» ftJBETlcTStt L, 1 5 0'Clc^jD^tt. Hil^tftofc. 2 mffl'&mfc^&T ft 
£1 L . # *b ft fz # 'J v — £ ? a o * >l U \Z ig ft? L . SfSl:SLf:^nn*'^<?) 1 0 fg 
*<o > 5 ; ->nt»ic3ifcl3Lfc. ifcfSfcBiRL. iis£ ffi *S f £ ctx^'i^-t 1 . 7 0 

ft o t^-^-'vitu, riefb^^ (13 9) c^sn*i-*n ^#t* 

# t H n * is t >\, il ) x- H ^*-^#T-^)S C £ t)*mW>2 ftfc. &Tz. ^<n^)^-=>- 
— v V <r>m&\$ - A ^ — v Y 1 2 m o 1 % . B ^ - v h 8 8 m o 1 % T*£> £ Z t frBM £ 
fltz. 

[0619] 




A 



B 



(13 9) 



[ 0 6 2 0 ] 



£ fz. W "b fitz # t K a x T n, # ; x— h co ^-n 9r=t fi 12 . r ^ • >< — 5 x — > 3 
>• !?D7h/77^ - (GPC ;lV-HLC- 8 2 2 0« ^ 7 A I $ V — T S K — 
GEL Super HM-H. ig« I ^n**A. # 'J x * U >M) iz & *) fpflfi Lfc 
- ^<7>*SJH. ^¥±5^T* Mn = 5 2 1 0 0. **¥«#7* Mw=6 6 7 0 0 T*£>o 
fc. C Z T-W'bftf-ffc^^ (13 9) T-^Zti j#'JkKnify7**;i-h 5^S£-* 

1. 00g*>'***>-i?^-* (75 : 25) coyH^S^ 10 0ml lcvgfi?L 

t* i amn l fc„ jxfEJ&T^. o & < tftt , o . 2 5 M m^o > > -/ 7 > -7 ^ n, 

fz. f^)l 0 fg*<7> > 9 ) ->i + CTS ifcf8**T ofc. »<b tifc* v-^0HX L . 

s»ts c tx-M 0.68 g#t. mhiifz* ') •*-<7>mm-&ftm.'tzrztb. m 

1 4 0) 2 *l & ^<_ — v h ^#t? 'J t Kn^yT^* ;x-N^M^-#T-*>^.Ci:ij* 

flt&3 tl/co * fc, -e^^e ; v Y tfOSlJ^-li. C 3-= v h 1 2 m o 1 % . D =>-- v 

V 8 8 m o 1 %X-&?> Z t b*mU2 flfz* 
[ 0 6 2 1 ] 
[ it 2 2 8 ] 

COOH 



^ h fl tz # ') £ K a * >- T ^ # J x - h <?> ¥i9 # ^ * tt , *f >l> * - 5 x - > 3 
> . ^avKr^^^- (GPC ;mv-HLC-8220. *5AIlV- T S K — 




c 



D 



(14 0) 



[ 0 6 2 2 ] 



vj n, o u d c i n ivi — x~i x /a-** > ^ »-« »-* ^ ^ > v /\ t u j^^-; ^ ck v oT imi u/^ 

, **>ifS#* Mn = 4 3 7 0 0 . M w = 5 9 4 0 0 T-£> o. 

fz. 

[ 0 6 2 3 ] 

(IIMJ 8 4 ) 

[ L — 3 — (2 i/ >v ir ^ : y ti >v if, — >i) zz* >i — 1 , 4 — i> * > — 2 , 5 — 

y t > ^ V L - 7 f K t ffl o * 'J x x f ;b 
[ 0 6 2 4 ] 
[£2 2 9] 




[ 0 6 2 5 ] 

HSfcfll 7 9 L L - 3 - ( 2 - ; y * * is * & # - ^ ) x n, - 1 , 4 — 

; J ir^r^f y - 2 , b -V *y 1 . 1 1 g (4. 0 mm o 1 ) . L— 7 9 * K 1. 44 
g ( 1 0 . 0 mm o 1 ) . 0 . 0 ll^t^f^i^X ^) 
h'l^ymm 6ml *t^7>^;iC^AU 1 ^pM«JEE46» . mMW.m*'lT o fct 
, ffifc Tlzxmii L v 1 5 0°ClcM&L. HUSM'&fcfr o fc. 2 nf IB&JxJft*&7 L . ft 
fflLfz. U h tl £ *K ') v - £ 9 n a * ^ U izfe ffi L * V§ ft? IC ^ L tz 9 a a * a, <7> 1 0 f§ 
m<r> > ? ; -^^IcSit^Lfc. ttl»*lH|iRL. «JBEK*-r* y v-fc 2.23 

g#7c, i^tlfcl 'J v-^«US%4f £ fc#>. 6 t IB]tf ^f&frT'NMR^flf^: 

*T ofctt*. * ) ^-^--v h t LX. Tmit^lR (14 1) lC^£ft£^---v h *#-t? 
*K t K a dp ^ T * t!7 ; x- K nM&ikT'&Z Z t it*mvi3 tlfcc Zfz. % <?> =E J v - ^ 
— -y h tf> SI li . A 3- - -y h 2 2 m o 1 % . B^-v h 7 8mo 1 

[ 0 6 2 6 ] 
I it 2 3 0 3 




[ 0 6 2 7 ] 

* fz . Uh1atz & 'J t K a * x T * # >» X- h <Z> ¥ *9 # ^ • li . y 4, • — 5 X — x 3 



^ - y \r~i •< r y s ' n — v vj i V/ > >k s — n c ^ — o v ^ a/ -/ ^ > >r<. s 1 o i\ 

GEL Super HM-H. ig« : * n n * >v u . il'Uf l>il) I:* If ffiLt 
. **>i!S** Mi3y>^* Mn = 47300. £«¥±3^^» Mw = 6 9 1 0 0 T-£>o 

[ 0 6 2 8 ] 

3 C X'^hflfzit^x^ (14 1) T-^ 3 il* # 'J t Kn^fyT^^ ;x - h ^fi£-ft 
1. 0 0 g^y t^^>-x? j-i (75 : 2 5) 60 vg-g-ig^ 10 0ml icIHL, 

1 Btft#L£:, m^^T^:, fti^^lX 9 < £*Mc, 0.25m m<0 > > ^ 7 > "7 ^ ,u ? 

1 0 ig*<7) > ? J ^icTIf itiS^tf o fc. #«bnfc# v-^[liRL. ilaSffi 

M 6 J:|Bj«^*frfNMR^f fzffiM. tj7-^-7htLT, Tlfifb^^ ( 

1 4 2) IC ^ £ *l & ^ - v h * t? # 'J fc Knify7**-/x- h ftl^#T'i>5 C t 
61 & 3 ft fz o * . * <F> =E ) v - a- - -v h <7> SU 1 J . C 3- - -v h 2 2 m o 1 % » D - v 
V 7 8 m o 1 % T- £ C t t>*mU £ ft fz . 
[ 0 6 2 9 ] 
[ f t 2 3 1 ] 




COOH 



o 



D 



(14 2) 



[ 0 6 3 0 ] 

£fz. #b nfcl ') t H n y ? ;^ ; I - F Hi v r ^ • /< - 5 x - v 3 

> • ^avK^77^ - (GPC ;f V-HLC- 8 2 2 0 , *7A;IV- T S K - 

GEL Super HM-H> Sil; ?on*iA, M x ^ u > i£S ) £ £ 9 tffffi L 
, *tf>igS. &¥WftTm. Mn = 4 0 4 0 0. Mw=5 9 4 0 0 T-£>o 

[ 0 6 3 1 ] 

cmmm s 5 ) 

[ L — 3 — ( 3 ^y^t^E-y ^7*#-i) - 1 . 4 — * ^ ^ > — 2. 5 

-i>t>&VL-? ? * H ^ ffl v> fz * 'J ixf^ p)S] 
[ 0 6 3 2 ] 



I lU <i O ^ i 




(12 9) 



[ 0 6 3 3 ] 

8 0 Lfz L - 3 - ( 3 - -*> S J >i * * > * >i t' - >v ) 7* a f ^ - 1 , 4 

2 , 5 - >-* * > 0. 58g (2. Ommol) . I— ? 9 * Y 1. 4 
4g (10. Ommol). 0. 0 li^t?f *§XX (2-xf ^^Jf^>ixX) 
<^h;u^>-;§^ 5ml tI^r>^^lc^AL, 1 Bf F^JIigj:* . mMW.m*iT o 

^ffTlcT^gflL. 1 5 O'ClzlwML. fflmm^^it o fc. 2 ^P^^ixlt^^T L . 
r££P L o » ft # 'J v — * * o u * fl, ic ig« L * SISlcf L t ? n n 1 0 

fg*<^ > ? ; -n, 4mc??-;±I8 L vti^^lElilX L . inS j± <g -f £ c 'J v-fc i . 7 

og»fc. w^nrzx >) -^-^mm-zftfe^ zrzdb. mum 6 t NS^frfNMR^if 
^To^m, t;v-^-7htu, rierb^^ (143) ic ^ <? ti * ^- - v v ^ 

. t? # 'J n H a . :> T ti ii ) a: - h ^ M-^-^T- £> £ £ t b*mM 2 ft fz , * . -£ ^ ; v - 
3. - -v h <o §ij it , a ^ - v h 1 0 m o 1 % » B^-7h90mol%Tfc5:t 3b*B»i» 

5 ft£. 

[ 0 6 3 4 ] 
[ ft 2 3 3 ] 




(14 3) 



[ 0 6 3 5 ] 

>• ^nvf>^77^-(GPC ;$V-HLC- 8 2 2 0. T S K - 

GEL Super HM-H . vS^ : * a a * >v u . *Uf 1, lc <k 9 If fffi L 



"C TO TfC 



1V1 H — t y U KJ V 



IVi VV U / ^ \J KJ k CD O 



[ 0 6 3 6 ] 

C C T-# «b *l tz <t¥3$ (14 3) -pjpSft**'^ 
1. 0 0 g^yt^^>-m-i (75 : 25) 
C titc 5 %>< ^ a t> i±/ikmf&]& 0 . 2 2 gt^a^T 

M 6 t faJ*i<^#T'NMR^#r^fir o 7c*SJil. t ; 
14 4) K)p$tl4a-v t KnJfi/7 

61 IS 2 tl tz . It, f^t j7-iz.y(>wiJ^a, 
h 9 0 m o 1 % T- $> Z Z t fc'filfg. £ Jlfc. 
[ 0 6 3 7 ] 
[ f t 2 3 4 ] 



<o>&£-vg$£ 1 0 0m 1 lctg«PL, 

0. 2 5 Am«>>^5>7 

L 7c & . ? n u * 4, a ic tg 8? 3 it ft 

. mhtlfz* >) &JEE 

v-^-nux, Tffiffc^ ( 

C - . v h i o m o 1 % x D =>- - v 



HOOC 




(14 4) 



[ 0 6 3 8 ] 

%tz. ibtifc* 'J t KnJf-y74^ ;x- h^fi5|^f Hi v y*./<-?i-y3 
> • ^nvN^77^f - (GPC ;IV-HLC-8 2 2 0, *7A;IV- T S K - 
GEL Super HM-H\ MM ' 9 n n * n, a. *Uf I- >JBS) tc =fc ») fFfiffi L 7c 
, ^<7>*SH. &¥i9 7>T« Mn = 4 4 2 0 0, liffl^fi Mw= 6 4 1 0 0 ?J»o 
tz. 

[ 0 6 3 9 ] 

(HlfcflJ 8 6 ) 

[ L - 3 - (3 s > S J >U * * *s il 'l # — Ji ) y n f >i — \ , 4 - : J ir * > - 2 , 5 

- v * > & W L - 7 ? K * ffl # ') x X f ^ 
[ 0 6 4 0 ] 
[ ft 2 3 5 ] 




(1 2 9) 



I V U t 1 J 

HJfeiW 8 0T^U; ■ L - 3 - ( 3 - -<> V >v Or * x # * # - * ) -f o f ;u - l , 4 
— 2. 5 - x * > 1. l 7 g (4. Ommo 1) . L- 7 ? f h' 1. 4 

4 g ( 1 0 . Ommol). 0. 0 ll<?)t^f '^^X (2-xf i^Jf^>|fAX) 

N ;u ao-Jgrtfc 6ml * t y -f >i lz W. A L , 1 "f IB JE S£ ** . mmW.m* y lT o 
gt. ^JBETtTSft L. 1 5 0 'ClcftDtAL . fflmM£>*ft o fc. 2 Bf W&JRffifc i&7 L . 
ftSP L . » «b tl # 'J v - ? n a * >i U lz fS ffl L . vS ffi \Z W L ? a a * ;u a <t> 1 0 

* ft o tz » Tie ffc^s* (14 5) ic ^ 5 n £ - v V * # 

ts # M t K a * > T >i * J I— h ^Si£-"ftT*£> 5 c t fc*BSi$ 2 titzo tLfz. ^<n^EJ-7 — 
- v h commit . A ^ - v h 1 8 m o 1 % . B ^ - v h 8 2 m o 1 % X' £> £ C i: h^BM 

znrz. 

[ 0 6 4 2 ] 
[t2 3 6 ] 




[ 0 6 4 3 ] 

£ , ^ «b tl # V t K n df >- t n, ii ) -x. - h <D ¥ft ft=f-m \$ . • M'-^x-xg 

>. ?D7h^77^ - (GPC IIV-HLC-8 2 2 0 , ^UlSv- T S K — 
GEL Super HM-H,ig«; ?nn*^ ( # * * U > BIS ) k: «k ») fpfilli L 
. **>*SH. &¥±9 3^« Mn=4 9300, **¥±9#T» Mw=6 9 1 0 0 T£> o 

fc. 

[ 0 6 4 4 ] 

C C T#«b ttfcft^it (14 5) T-^^tl^l'itKa^yTi^Ji-h ^S^tt 
1. 00g$y't^*>-i^-i (75 : 25) <r> 100ml IcSflfL, 

ZttlC 5 %>* 7 x* ^ 0 . 2 2 g^ftUT, JxJfclkfi **3fc?S3Sfc L . 1ST' 

i B«^Lfc<, fzmf&j'&. mm^m*)m< rz#>iz, o . 25 nm^ > > ^ > 7 -r * ? 

-ICT *>j§^t RfEig«*lHliR Lfc„ 'Mieitnm L fz'ik. 9 a a * >\, u lz MM 2 it tz 

^ z t v o.65 g#/z. ') •?-<7>m x M-&&fe'tzrz#>. m 

14 6) IC^ 5 - -v h *#t? * 'J t K n Jf- y 7 i ^? >» i - h «I^#T-J>S C i: ft 1 

MM $ fi tz . * £: . ; v - ^. =. v v <r> iJ li , C ^ — v V 1 8 m o 1 % . D ^- — v 



r o ^ 111 u i./o k <r> v_ c wmwto cr u/c< 



[ 0 6 4 5 ] 
[ ft 2 3 7 ] 



HOOC 




w (146) 
[ 0 6 4 6 ] 

£ fz. #<b ilfzX ') t H n t ^ t> ) ^- V <r>^-n5t=f-^.\*. ? *> • ><- 5 ^- is 3 
>• ?avh777-( - (GPC ;Iy-HLC- 8 2 2 0> ^ 7 A ; J V — TSK- 
GEL Super HM-H, jg»; ?oD**i,, # V * * U > lc «k •) ff fflli L 

. ^ <7>*S3I. $C¥«#^* Mn=42300. Iif«^fl Mw= 5 9 6 0 0 T'i>o 

[ 0 6 4 7 ] 

(ISIM8 7 ) 

[ L - 3 - ( 3 - -« > >' >i ir * is ij >v if — >i ) -f a f >v — 1 , 4 - is ir ^ V > - 2 . 5 
— i? tf- > JR W > -t* 'J K * ffl # 'Jxxfi^)^] 
[ 0 6 4 8 ] 
I ft 2 3 8 ] 




(1 2 9) 



[ 0 6 4 9 ] 

HJM 8 OT-^^l/i L - 3 - ( 3 - -<> x* * * * > t, ,i t' - >l ) ~f n fcf * - 1 , 4 

— is* ir*r*f y — 2 > 5 - is' * y 1. 1 "g (4. Ommo 1) , 7>f 'j 2.68 
g (10. 0 m m o 1 ) x 0. 0 I \k<F> ir ? * >i Wc s\ X (2-xf j^Jf^>|xX) <r> 

h'l^ymfa 6mi -zm^-r y ? JiizmAL , i mmmf±&m. mmw.t%-%iT ^ rz'& 

. iRJETlc-rigft 1 5 0 'ClzfjmL. fflmm&*'iT o 2ifW^)£t*JTL, 
tULfzo U h ft Tz # 'J v - £ * a a * >i u \Z M M L . M M lc S L * n n >i U <F> 1 0 
S<jo > ? ; - ^ 4» £15 it 18 L fee ifcgafcBiR L , J^JES£j»-rs :tT*'Jv-t2. 5 6 
gftfc. »*>ftfc# 'J v-<^«jje^J|f Ef^, 6 ^«^)*frT-NMR^If$ 

if o t ; v-^^ ntLT, Tiefb^^ (14 7) lc^2 ft£ ^- v h £#t? 

- -v h fij tt . A ■=«• — 'V h 2 2 m o 1 % . B ^ - v h 7 8 m o 1 % T* * & d i: *?* ffltgg $ 



[ 0 6 5 0 ] 
[ it 2 3 9 ] 



P 



o 




o 



o 



A 



B 



(14 7) 



[ 0 6 5 1 ] 



> • ?D7h777^ - (GPC ;IV-HLC- 8 2 2 0, ^ 7 A ; I 7 - T S K — 
GEL Super HM- H * ; ?no*iA« # ') * =f- V > fHK) tc J: 9 fpfffi L £: 

0 ^¥±5^^« Mn = 3 1 000. llffl^f I Mw=56 1 00 T-£>o 

[ 0 6 5 2 ] 

C ZX-mhilfzit^^ (14 7) X'7jk£ tl 2> ^'JtFnJfyT^J x- h 
1. 00g*i'*^*>-in-* ( 7 5:2 5 ) 100ml lcvg$? L . 

C *UC 5 % ^ v ^ u/)&mmm 0 . 2 2g^fli£T, SfE&rt**JfcT»fcL. MUX 

1 B L . J5f5#T » * A** *1R 9 8K *> fc= , 0. 25ahi^^^7>7^^ 
-tcT^Sig^tfv^ JRlC?g**igiRLfc. mm*mMLrz'&. >nn*iAtglS^fc 

f^lO fg»co > 5? ; - * izxnxfcWZft o fc, #<b v-^BiR L . MJEE 

silts :tT-*'iv-4o. 7 i g#fc. #«bnfc*'j -?-<r>nm*n , &-t ztztb. m 

148) lc^^tl5^--v h$#tftx 'J t HDdryT^^ yx-hiti^^f^l-Ci:)!) 1 
IE3ftt. -e^o^e ; v — 3.= s cogij^-ii. C - >v h 2 2 m o 1 % . D ^ - -v 

h 7 8 m o 1 % T- £> -5 C t fc*fit f& 2 ft tz . 



[ 0 6 5 3 ] 



I IL. t V J 



HOOC 




[ 0 6 5 4 ] 

S fz , ibtlfc^'Jth-nify7^^;x-hWfi3^fili, ^ ;U • - 3 x - :x 3 
> . ^n^hr^^-f - (GPC ;lV-HLC- 8 2 2 0 , *7A;Iv- TSK- 

G E L Super HM-H, }g» : * n n * ;u a , # ') x * u > mW ) lc <k 9 If ffi L fc 

. &¥tyftTm Mn = 27600. Mw=4 9 4 0 0 T*>r> 

[ 0 6 5 5 ] 

(.mum 8 8 ) 

[3 - (5 * > i? & is % j\, & — Jl ) -<> + >l — 1 , 4 — 2. 5 - x 

t>SWL-7 ? H * ffl # ')ixf*^] 
[ 0 6 5 6 ] 
[ ft 2 4 1 ] 




w (13 3) 

[ 0 6 5 7 ] 

mum 8 1 T'^J&L fz 3 - ( 5 - ^ ^ * * > il >v if =. )l ) -<> * >i - 1 , 4 - ; J 
***fy-2, 5 -v 1. 28g (4. 0 mm o 1) , L-7^h* 1. 44g 

(10. Ommol). 0. 0 ii^X ( '^Jr^>fXX) 

6ml ^I^T^y^CfAL^ 1 Bfffl&JEISJ*. g&S»*ffofc{£. 
JsKJETCTiBf* L . 1 5 O'Clc^DiL, iii^^ftofc. 2 BfW&jxJ&fciftT L . tf*£P 
Lt. i^nt* 'i v-^ ? n n *i /.(cgi L , vSfl? \Z g L £: 9 u a * * u<F> 1 0 fg» 
<o > 57 ; -*+k:BifciftLfc. SfcfS* @JR L » MJISStS Z fcT* ') v-* 1 . 7 1 g 

HI x i j7-az7htLT, T Ifift^^ (14 9) t^$il4a=*> t H 

m & \t . A a- - v h 1 4 m o 1 % . B ^ - -v h 8 6 m o 1 % T *> -5 C t h*m 38 2 ft fz . 
[ 0 6 5 8 ] 



L IL* ^ t ^ i 



B 



(14 9) 



[ 0 6 5 9 ] 

>• ?n?h77 7^ - (GPC ;lV-HLC- 8 2 2 0, Jd^IlV- T S K — 

GEL Super H M - H » jgfK ; * a a * ^ U . jK V X U > J£S ) lc =k •) If ffi L £ 

0 ^6D*SS. ^¥±5^T« Mn=22000. fi«My>T* Mw= 3 4 3 0 0 T^, 

[ 0 6 6 0 ] 

C CT-W^tl/zfb^^ (14 9) T-/f2*1£ *'JtKn^y7^^;x-h ^fi^* 
1. 00gtyt^^>-i? (75 : 25) 1 0 0 m lie L . 

Zil\z 5 U/i&mf&M 0 . 22g^l)UT, J5?Jfc&fl**J!i-?SSfc L . liS? 

1 B L fc. Jxffci&T ft . BX 9 Rfc < tf> k: . 0. 2 5 m m <?> > > "7 7 > 7 a >i 9 
-izx ^ii^ff v^. /xJ^^)^^lHli|X L fc. fa^'MM L fz'& . ? a a * >i u \z mm <? -t± fz 
ft. ftf)l 0fii»>n-44i icTSit^^^f o /io #«bft£* 'i v-^tHjjjX L. U!£ 

sttts -7-^ o.66 gmrzo mhiirzx >> mm* m&-?zrz3h. m 

mm 6 1 mm^ikfrT'NMRftffi *n o tz%&$k. t^-i^nku. Tiefb^ ( 

1 50) ^ til, ^ - n 4 ttf * 'J t K n y 7 ^ 7) J i - h *I^#T^^ Z i: 

51 If- £ ft Tz o * Tz. % <7) ^ J — v h <fi>M&\$ . C ^ — v h 1 4 m o 1 % . D ^- — v 

N 8 6 m o 1 % T- 3b £ Z t *>» fit ft . 

[ 0 6 6 1 ] 



I IL. Z, t O i 



HOOC 




w ^ (150) 

[ 0 6 6 2 ] 

> . ^nvhr^^f - (GPC ;$V-HLC- 8 2 2 0 , ^ 7 A ! f V — T S K — 
GEL Super HM-H, igj& : ? n n * >\, u x # "J x ^ u >BSS) tc J: 9 ^ffiLfc 
o <7>«S*. 8c¥i9$J^fi Mn=l 9 6 0 0 . liffl^fi Mw = 2 9 4 0 0 T'£> o 
fc. 

[ 0 6 6 3 ] 

(HM8 9 ) 

[ 3 - ( 5 - ~* > S J n * * x ii >i /K — >v ) ^ y =f- >i — 1 , 4 — x * ^ > — 2 > 5 - ^* 
* > & w v > t* y K ^fe ffl # x X ^ , 

[ 0 6 6 4 ] 
[ft 2 4 4 ] 




[ 0 6 6 5 ] 

USteflU 8 1 Ta^Lfc 3 - ( 5 - > x ^ * % >- il >v # — ^ ) > ^ - 1 . 4 — :x 
* ^ > — 2 . b - is *y 1 . 28g (4. Ommol) , v > -r* K 2. 68g ( 
10. Ommol). 0. 0 lM^)t?^^ixX ( 2-xf 

x>7g;& 6ml $I^7>^iU;iAU 1 Bf IS M JBE S£ * mmW.&-% it o M 
JETCTStt 1 5 Ottc^DiL, HSi^^ftofc. 2 B?W&/x!£*i&T L . tf*£P L 
» <b tlfc # v - £ * a a * * ^ »C jgfi? L . mm\Z H L * a o * A <F> 1 0 f§*<?> 
> 57 ; - n,* £ S ifcSS L . vt^^0iRL. SEJE«j*"tS C hT'l 'J v-fc 1 . 9 0 g» 

m . t jv-aznut, Tie ft^^ ( 1 5 1 ) \z ^ 3 n s - v v # t? # t k 



H'J n w > r\ -• v r i u 111 u i /Ox o — - 

[ 0 6 6 6 ] 
[ft 2 4 5 ] 



— v r p *± 111 U 1 /0 W <D © v. c w- Up 0^ C K/_o 




[ 0 6 6 7 ] 

> • ?nvhr77^ - (GPC ;lV-HLC- 8 2 2 0 « *u;|v- T S K — 
GEL Super HM-H, : * n o * 4, a , U >il) lc J: 9 iPfiffi L fc 

. **>iiS*. t¥fl?>fl Mn=l 8000. JtS 3 ?^^^* Mw=3 1 5 0 0 T-£>o 
fc. 

[ 0 6 6 8 ] 

C C T#«bilfcfl:^ (15 1) X'^rs 3 n-5 'J t h'n^yTi^i Ji-h 
1. 00g^xt^f>-x? (75 : 25) S£-)g& 1 0 0ml 

CtUC 5 it*? U/tkMMUO . 22gt»£T, JKJfc&rt t . Slf 

i s mn Lfz. jxmm-f'&. mu^u*)^<rzdb\z. o . 25»im^»-/5>7uj 
c ^-^ 0.70 g»t. »«b*ifc# m ■*-<7>mm-&nm'tzrzi!>. m 

mm 6 i: |B]ti^#T-NMR##f£*T 0 £*SJPU t J h t LT, Tfeft^ ( 

1 5 2) lC$c? tl5 ^ - 7 h *#tf * 'J t K a ii-y ? t) ; i - F Sl^^T^S : J: A 1 

nu £ ntzo &tz. f^t j7-az.yh *>9J£-ij x ci-ni6moi%, d ^- - v 

h 8 4 m o 1 % T' i> S C t &* £f il £: . 
[ 0 6 6 9 ] 



I |Ui t. U J 



HOOC 




[ 0 6 7 0 ] 

£ ft. tltz # 'J t K a t * *7 J x- h (T>^-^9t z f lit, r^->N--5x-^g 
?D7h777i - (GPC ;Iv-HLC- 8 2 2 0« T S K — 

GEL Super HM-H, }g» ; * n n * a , #Uf 1>HS) k: «k *> fF filfi L 
, ^<7>*SH. Kf«^fi Mn = 1 7 6 0 0. llf«^fi Mw=3 1 9 0 OT'to 

[ 0 6 7 1 ] 

(HJfefll 9 0 ) 

[ 0 6 7 2 ] 
[ it 2 4 7 ] 




[ 0 6 7 3 ] 

it¥x< (1 53) T'^^^^-VD7n> -t>y*;HXT/Ui, *gifffF^4 2 
6 5 2 4 7 ^fc ra«<7)^aic «fc ») PIS Lfc. p-.7D5H> y * x x f 4 0. 

82 g (4. Ommol) . L — ^ 9 =f- Y 1 . 44g (10. Ommol) . 2ll<?)y 

x ;U ffi#ft<^> h * x > jgjft 2 8m 1 . 0. 0 lll^p-t e r t ' > is Jl ~F Jl zn — >v 

wh^i>gil 11. 2ml$I^7;raiAL, 1 »f WBtJBEK**. g&HfilfctT 
otl> li£J±TlcTvgft L . 1 5 0 'Clcftnt&L . mmMtr^ft o/i, 1 0 B?fBmjxJ£^i& 
TU tf*£P L . » h fl tz # «J v - £ * n n * U \z MM L . MM lc g L 9 a a * 4, u 
<r> 1 0^*<^> 9 J - 'i^lznrtmLfz. zk.&St*®ML. J£ J* i" 3 c 
1 . 0 9 glf;. Sf>nfc#'J -7-<50^jt^^^-r-Sfe*>. #U5fcfliJ 6 ^«W*frT'NM 
R##f*ffofc*S** t;?-^-7hiLT, T fifths* (1 5 4) Iz^jkZ tlZ>^- v 

J v - ^. - v h <7> fij ■& It » Ai-n8mol%, B ^ — v K 9 2 m o 1 % T- £> & C t fc* 

fills ^ nfc. 

[ 0 6 7 4 ] 



I IL. ^ *t O J 




[ 0 6 7 5 ] 

£ Tz > H^tlfc* '/ t KnJfy ;x - h^)f itt, . 

>• ^avhr^^-f - (GPC ;$V-HLC- 8 2 2 0> *7i,;IV- T S K — 
GEL Super HM-H> SI ; ^np^ii,, L y lz £ *) Wffi L fz 

. -e<?>^«. Sffl^fi Mn = 8 2 0 0 , tifft^fi Mw = 1 2 5 0 0 T'i>of; 

o 

[ 0 6 7 6 ] 

z zx-n^ntzit^^ (15 4) T-^znz *-jtpn^i-7**ji-h sm^-# 

1. 00g^y't^rt>-i?;-^ (75 : 25) lOOmlCSSWL, 
c *uc 5 %>< 7 >> ^ A/j^fitM^ 0 . 22g^»£T, JRJ£& ft ^ L . ^UX- 

1 Btfi# L t. /xJ&*£TM. Jtt&*flX 9 Bfe < fcAMC ; 0 . 2 5^ m<7> > > ^ > 7 ? 

HfttiC tTl '-I 0.76 g »io*lfc# 'J v-*)fl|3ifcJft£-*Sfc#K H 

1 55) £ ^ £ *l £ ^ — -v h tttf # 'J t K n Jf-y t i ^ ; i - h SI : J: 

fllgdilfc. ^^^E ; v — a-ii -v h <7>mn\$. C v h 8mo 1 %. D ■=■- — v h 

9 2 m o 1 % ? £> £ C i: fe*Bt 38 2 tl . 
[ 0 6 7 7 ] 
[ ft 2 4 9 ] 




[ 0 6 7 8 ] 

Hfz. % h flfz # '/ t K n ^ T a- # J x — h ^^Pl^f »li . r A- • >< — $ x— > a 
>• ?n7h777-( - (GPC ;fV-HLC- 8 2 2 0, TSK- 
GEL Super H M - H . ; ? n u * ^ * M X ^ U > i£K ) Jc =): 9 fffffi L 

. Mn = 7 6 0 0. m&¥£)ftTm Mw=l 1 8 0 0T-*of: 



1 \j <J l V A 

cmmm 91) 

[^-707 ? h > <>y;HXft^V-7>f ?l J H^fflV^ fz£ M X X ;l, S f&] 

/9 — -7 n 7 ? h > >•* Jl x X -T- >i 0 . 8 2 g (4. Ommol) » v>f 'J F 

2 . 68g (10. Ommol). 2»^x*xf *SM^h *x>jg« 2 8 in 1 , 0. 
0 li«p-t e r t--<>y 'i-T^3-)i,<7)h'H>'S'l 11. 2ml 

'HciAL, i Bff?imjEi£*f , mmmm^ir -> tz'&. ajET»cTigtt l, i sotcimi 

* ^ A K mm L x igl* ic 1? L * n n * >i u <r> 1 0 mm<r> > 9 + it IS L t. it 

ISfclEHRL. SEJBE C tt'l "J v-* 1.27 g»fc« 

#«btl/2* 'J -7-<?)iBljH^4fS-r-5^a6x ^fifcflJ 6 tlelS^^frTNMR^IffttfofcS! 
H % tJv-i-'yhtU, T mit^x^ (15 6) Ic^^ftS^-ntttsl'Jth- 
n * t» ^ # J x — h # fi ^ # T & -5 C i: fc*fii !8 3 ft . it, ^<r>=EJ^-^.— vV<r> 
m-t It x A ^ - v h 8 m o 1 % x B — *v h 9 2mo \ %~Z£>2> Z b ft* ft 18 3 
[ 0 6 8 0 ] 
[ ft 2 5 0 ] 




[ 0 6 8 1 ] 

ifc, I^tlt* ') t HD^yT^^ ;x-h^)ft3^f Hi, ^ ;U • - 5 X - ;x 3 

>. ?D7^77^ - (GPC ;|v-HLC-8 2 2 0, *7i,;I V - TSK- 
GEL Super HM-H, iS« I ? o a * Ax *'Uf L>il) ic «fc 9 If fiffi L 

0 -e^Jjg*. f(¥±5ly>^* Mn = 6 5 0 0 x Sfi¥±5^^S Mw= 1 1 2 0 0?l)of: 

o 

[ 0 6 8 2 ] 

c c ~z*nh ntzit^xK (15 6) nz> # t h n ^ >- t * # ; x- h fts^-f* 
1. oog«yt^^>-m-Ji (75 : 25) <?> a^-is * 1 0 0 m \ \z mm L x 

CtUC 5 u/tikmmn 0 . 22gtJU£T, /xP5^:rt**^Tlf L x 1ST 

1 B«fc#Lfc. Jxffc&T&x Jtt«fcflX9fik< fc#>lCx 0.25 M m^)>>^7y7 

^x ? <?> I 0 ffim<r> J 9 J - >n£lcTHi*B8*firo i^hfc* 'J v-$@iRL, StJBE 
I^tSCirfl'lv-^O. 8 1 g ^ fz . » <b ft 'J ^ tf> «it 4# £ "* * #k ^ 
«E#J 6 t mft<F>3kftT'NMRftffi*iT -> * ; v-^-^«v H i: LTx Tlfifb^^ ( 

1 5 7) J? *l 5 ^ - ^ h ^#t? * 'i t K n y 7 ^ * ; i - h fti^#T-f>5 C t h» 

muzntzo * fz x *<*>*>>v-a-:=.-yhtf>§y£-tt. c^-nsmoi*, D^-n 

9 2 m o 1 %T-£> & C i: ^BUZ ft/z. 
[ 0 6 8 3 ] 



I I L» <6 *J I J 




[ 0 6 8 4 ] 

£fz. jl^tlfc* 'i t KD^yTJL* ;i - h^fij^fili, Y>1 - >< — ^ x — > a 
>• ?D7h777^ (GPC ;IV-HLC-8 2 2 0, *7i,;$v- T S K — 
GEL Super HM-H« M; ?nn*;U> aK 'J * * U > ) ic «k »> ffPfflfi L 
. Mn = 6 4 0 0. Mw = 1 0 9 0 0 X' 3h ^ fz 

o 

[ 0 6 8 5 ] 

(mmm 9 2 ) 

9 0 T'£-/£ L 7c ( 1 5 5 ) T^^tl5^-7 N h t£ £ * 'J t h' p ^ y T 

;U # J X — H i: 2 — T 5 > ~* > -If > X ;U ts > ®^ 7 a: ^ >l X X t- >l t <T> M a 1% JE 

[ 0 6 8 6 ] 
[ it 2 5 2 ] 




[ 0 6 8 7 ] 

n^!?Bfv,Tx mmm 9 0 x-^'bti/cft^^ ( 1 5 5 ) n ^<o&£ * 

■J t Ko^^7**;i-h«i^# (C : 8 m o 1%. D : 92mo 1%) X"&r& L Tz 
#')7-t0. 4 0 g . 2-7 - ; -o^>^,i;t>i7i^iiXfi 0. 5 3 
1 00ml£P77XD k: AtiT » f it > 1 5 . 0ml fln;cTlft# L fcft. ffi ') > ^ h 
'j 1 lmUflox, 1 2 O'CT-6 mffllwmLfz. JRfE**T«* ^ ? ; - n, 1 

5 0ml tSitiaLTlHliRLfc. ') v-* 1 NJSI**fflv»T 1 BWift^fcffo 

1 B ra*4«?R#-f * c fc tc «k 0 ifc^fcffv^ J£ 2 % Z> c t T- # 'J v-fc 0 

. 3 6 g mrzo m<ofirz# v-<?)«je^si±. 'h-nmr (FT-NMR : B r u k 

er D P X 4 0 0 ; Knftfflttft : 4 0 0 MH z ; «flj£*£fi : l H ; &mMM iDMS 
O : 8!J£SJg : MU) > 7 — *) x^«|-#^HSiR (FT-1R) x^ni (Nicol 
et AVATAR 3 6 0 FT-IR) Ci ^Iffiffofc. I R W£* if o fc^JH s # 
* #>getc S 1 6 9 5 c m -1 ^ f - ? jb*il£^ L . Sf lc , 1 6 5 8 c m"Uc t 5 H 

m ic & 3i5 * tr - ? it. h n . 



U- ^ x l 'BLIL-f-J\ V, 1 O O J l>_ /J\ C A L -O — / P 1 tf If ^ V C r u t y / yj ; 



[ 0 6 8 8] 
[ ft 2 5 3 ] 




(15 8) 



[ 0 6 8 9 ] 

* ft . it^x^ ( 1 5 8 ) X'^jk £ ti & # M t Kn^yTJ^ ; x - h co ^- =. «v h <r> fRJ tt 
s E^i-ni) 1 ^ 8 m o 1 % s F <7) ^- — -v h fc* . 9 2 m o 1 % 60 T- £> S Cti' 
fillS 3 flfzo %h flfzX ') — TM.lt . YA, • — 5. x- > 3 > • 7 a v h ^ 

7^ - (GPC I* 1 ;-, *H;#'J7-5#n , )-X PLgel 5 m MIXE 
D - C . mm ; DMF/L i B r 0. 1 % ( w/ v ) . # 'J X * U > il ) IC J: *) f¥ filfi 
Lfc. **>*S*. Sfi^^TiMj = 7 3 0 0 . fi*¥l5^^MM w = 1 1 5 0 0 T^o 

[ 0 6 9 0 ] 

(HlfeflJ 9 3 ) 

HM 9 1 T"frf& L fcft3*5$ (15 7) T*^ 5 ft* ^- <v h h tt £ * V t h'n^yT 
;i, # J x — h t 2 — t 5 ; — 2 — > n, ~f u ^ > x ^ * > t <r> M&Jxffc 
[ 0 6 9 1 ] 
[ ft 2 5 4 ] 




[ 0 6 9 2 ] 

mmmmm.T . mmm 9 1 x-rnhnrzit^^ ( 1 5 7 ) nz^-- v hi^ii* 

•J e K a * >- t ji * ) x - h Xm-Si* (C : 8mo 1%. D : 9 2mo 1%) T L 
*'|-7-$0. 4 Og, 2-T; i-2->fi7n^oxi*>l 0. 1 8 g * 1 0 
0ml£O77Xnc AtlT . f'Jy>l 5. 0ml fin^T L fc^. >Wtb ') ~~? 
i-^0. 63ml4lpii, 1 2 0 °C T- 6 m ffl MM L . fx m$- T ^ . x 7 ; - ji 1 5 0 
m 1 IcSitfKLTlHliKLfc. » «b ft tz * v - £ 1 NlSlfcfcffluT 1 BKifci**tTofc& 
. 1 B + C t ic «fc ») j5fc#*firv^ ®j£f2*£2 V v-% 0 . 3 



1 0 6 9 3 ] 

Uhtitzft ') ^-<r>m^m^lt. 'H-NMR (FT — NMR : Br uke r DPX 
4 0 0 ;*«BftR: 4 0 0MHz ;»£«»: [ H ; mmfeiR : SDMSOiPJ^S 
g:ifi) » -7- M HK«-#^iftiR (FT— I R ) * * K * (Nicolet AV 
ATAR3 6 OFT- I R) lei 1 ftffi-&ftr> tz. I R PJS^.ff o fc*S* . # # > Stic 
£ 1 6 9 5 cm" ! ^f-? U » mfz\z. 1 6 6 8 c m _1 lc t 5 h*il:ft*t 

h 9 fr&hntz. 

•H-NM R <7>ffc¥k J: *) . 2 - T $ ; - 2 - > * A- 7' a ^ > x ;U * > ®e*#ii<0 > u > IC 
i^ti^-^ft'y^hLTv^ci:*^, » «b ft £: # 'J v - \t , tiv-azvFH 
T . Tiefb^5t ( 1 5 9) IC^f £ ft & ^- - v h £ # i? M t h'n^y74* ) x- H'l. 
53t fc'filiSS ft fc. 
[ 0 6 9 4 ] 
[ ft 2 5 5 ] 



SQ 3 H 




(15 9) 



[ 0 6 9 5 ] 

* » fb^5^ (1 5 9) T*^ 2 tl & 'J t K a ^ ^ T >V J] ) x - h <r> ^ - v V <0§lj£- It 
% E 60^-- -v h 8 m o 1 %. F^^-ni)', 9 2 m o 1 % tf>«fi£-#T-£> £ :H« 
ffl£M.£ftfc. »<bftfc# V ^-^iS^TMli. • /<- 5 x-y 3 > • * a v h r ^ 

7^ - (GPC ;|v-, *7i»; #'j7-^#5h 'i-X PLge 1 5^ MIXE 
D-C. Sl;DMF/LiBr 0. 1% (w/v) . *Uf ^il) £ J: 9 M 
Lfc. **>*S«. St^fl^ SM n = 6 0 0 0 . *S¥±9#?fiM w = 1 0 4 0 0 TJ>o 

[ 0 6 9 6 ] 
(HSfefW 9 4 ) 
[ 0 6 9 7 ] 
[ ft 2 5 6 ] 




[ 0 6 9 8 ] 

Ut^Fxt (16 0) T-^ 3*147 - ( 2 - 7" n ^ - ;b ) - 2 - t> J: L-7 



7 - ( 2 - 7' a ^— ■*")■ - 2 — ***.><y*y . 0.3 1 g (2.0 mm o 1 ) » L - 
7 ? ^ K 1. 1 5 g (8. 0 mmo 1) , 2M^)y-i so- 7*d f^S|ft<7) h 

2 0m 1 . 0. 0 lM^)p-ter t-^>yi7)n-;^hn>IS 8m 

i 5 o 'CizwmL . ^ms^-^tfofco i o mm'&jxm*f&j l . ^jul^, ^^tir-^ 

•j ?-%^nn*4^|cjgft?L, SfSlcf Lt ?nD*^A^ 1 0 * > 9 J - ^ * lc 
nfcffiLLfz, vfcf$£[HHIX L . ^flE^j^i--i, C t T# 'J 1.09 g ^ftf:: 

v-io^ii^iff ^5£15IJ 6 t®m<7>&ft-z-NMRftffi*iT o £*§JPU ^ ; v 

-i-ntU, Tie fb^i^ (1 6 1 ) C$3ft4i=f htttf*'it 
# ; x- K «S£-#T-£>£ 3 t 6*011?^ nfc. ^^^E ; v-^-^ -v h <^fij^lj. A 

^ - v V 1 1 m o 1 % . B =>- — v V 8 9 m o 1 $> Z> Z b tj*mU 2 il fz » 
[ 0 6 9 9 ] 
[ i t 2 5 7 ] 




[ 0 7 0 0 ] 

S Tz . Whfitz^ x ) t: Ho^yT*^ ^x. — htfD^pi^^^Mli, • 3 

>• ?n7^77^ - (GPC ;$V-HLC- 8 2 2 0 , Jj ^ I* — T S K — 

GEL Super HM-H. vg^: * n n * >i U , I > f£S) lc =fc 9 fpfffi L tz 

o ^-^JH. g(¥±3^^« Mn=56400. liffl^fi Mw=H 4 0 0 T^o 

[ 0 7 0 1 ] 

(mmm 9 5 ) 

[ 0 7 0 2 ] 
[ it 2 5 8 ] 




[ 0 7 0 3 ] 

[ft^5* (1 6 2) T'^f£*1-S7 - ( 3 - ^ ^ - ^ ) -2-**-b^>*>i:L-7? 
k m ^ tz * M x x ^ 4, 

7-(3-^^-'tO-2-*3--b^>*> 0.34g (2.0 m m o 1 ) . L - 7 
?f h' 1. 1 5 g (8. 0 mmo 1) > 2M^y-i s o-^nf;HI^^;H>g 
■?K 2 0m 1 x 0. OlM^Op— tert « > x >v T >\, =1 — >i <r> V >i jz > ?g fa 8ml 

ti^7>^*iciAL, 1 mm&m&m. mmwm^n ^ fz&. uj£T\zxm-i l . 1 

5 0°ClcML. HHS^-^tf o tz. 1 0 B#^&jxJ£^7 L . ^fiJL/z, #<bnfc*M 
7-%?nn*Jl, ^icvgfi? L v >S0i?tC^ L£ ? a a * ;u <7> 1 0 fg*<7> > 9 J — * IZ S 



i-nUT> T Ififb^ (1 6 3) 2 tl 5 a- - y h ^ # t? # 'J t h* n * x T *7 
) x- N 5 C t ft* It S3 ftfco f ) — =>-~*j H f> fj x A ■ 3 - 

— *v H 8 m o 1 % . B^-H9 2 m o 1 % T *> £ C ft*fll 18 3 ft . 
[ 0 7 0 4 ] 
[ ft 2 5 9 ] 




[ 0 7 0 5 ] 

> . ?D7h^77^ - (GPC ;lv-HLC- 8 2 2 0 , *7a;I'7- TSK- 

GEL Super H M - H . SiK ; ? n n * >v u , ki <£ *)lf(ffiLfc 

c **>*g*. ^C 5 ?*^^* Mn = 43500. Mw= 6 7 4 0 0 ?*o 

[ 0 7 0 6 ] 

cmmm 9 6 > 

9 4 T'D^Lfc ft^^ (1 6 1 ) T-^ 3 tl £ a- - -y h & h tH Z> # 'J t h* a * i, t 

[ 0 7 0 7 ] 
[ it 2 6 0 ] 




[ 0 7 0 8 ] 

mum 9 4 -b n tz <t^^ ( 1 6 1 ) x^^ti^^-n^b^^^'jtFD^y? 

;u^;x-hitm£-#(A: 1 1 m o 1 % . B:89mol%) 0. 50g^fX77X 
=itflC7lDx..T-feh>3 0ml^/jD^T>§^Lf-o c*i*3K«TfcSS.SSe5ml. 1 
8 - * ^ ^ y - 6 -x- ji 0 . 5 4 g ^/jn^TW:Jf Lfco ^ k: 3fc T T* li v > ify^ti 
') t7A0. 4 3 g^«>o < Oftn^T. *STT2^SHtU MlclST' 1 8BfHtB#L 
fc. )xf&&T£fe. »l*x*4,fc 6 0ml flnx. l€lc * 4 5m 1 ^Hit. iXlcffifif^** 
+ h -J ^ A*jSB*ft*&fc£3 *t£ £ ■ZUat.rz. 1. 0Ni^lcJ: , )S'tt^pH=l 



c m « / -< — ^. n m /u o <yv »w ^ ^ j u in i s ✓ ^ >^ o \j in i v i-r 

. S.IC7K5 0 m 1 X 3 0v5fc# Ltt, # 'J v - ^ ®iR L fco iXlc, T H F ic vgfi? L . >gfi? 

£ T*tf 'J v-fc 0 . 4 5 g ifc. *f «btl£:tf V v - <r>ffi&-£ft%.-f Z fztb . mffi.m 6 t Is] 

ft^&ttTNMR^flffcfTo t ; v-^-zi 7 h t L T , Tiefb^5t (16 4) IC 

^ 3 tl& ^ - v h £#t? # 'J t ; i - h?*5C k <»»SIS$ftfc. 
[ 0 7 0 9 ] 
[ ft 2 6 1 1 



HOOC 




[0710] 

* £ , #*bnfc*'J t KnifyTJ^ ;i-N^f*5^f itt, r ^ • ^ — 5 x - > a 
> . ^n7F777-( - (GPC ;$V-HLC- 8 2 2 0 , ii *? u ; m V - TSK- 
GEL Super HM-H, iS« I * a a * * a , x * U > $S) tc «fc ►) fpfffi L 
o ^<7>*SIH. Mn = 4 1 3 0 0. Mw = 6 7 7 0 0 T*>o 

g lc. » <b tl # 'J t H a 3f > T >v ii J x - h <r> a- - -v h % S ft i" & . h 'J > >U ^ 
>) >i, i?T >/ J 9 y % m # t KnJfx7i^ ; x — h ffljj i| \z 3b 5 ii jV t* * > >i S 
§>f <HXf^ fft -5 C i: XM ft % ft o Tz . g © <K/"T* 3r> 2> # 'J t h'n^fyTi^ ; x - 
n0mg$100ml§+X77X3tti £ flu £ „ * n n * 4, a 2 . 1ml. J 9 J - 

* 0 . 7mU*i.T)?iLt. cnic2mo 1 /L^ h 'J > >U x ') H, i/ T */ * 9 > - 

. # 'J L ;n« >n-A50ml # v-fc 0HX L J^JE 

«»t«Ck?# 'J t Ko^yT^^ ;^-h^2 9 m g U tz . 
[0711] 

6 k IBJ+l^^vS^fflv^T NMRM^ft o fc. -5- -fb^s^ (16 4) X'^k 
$ tl -5 * M t H n ^ T 7 ^7 ^ x - h <?> - v y <r> flj 1 J % c ^- — -v h 1 1 m o 1 
%. D^i-ni', 8 9 m o 1 %<7)J$M'&faX'$>Z> Z t *>*ffl|%3 tlfc. 

[0712] 

(^5£#J 9 7 ) 

^B£15IJ 9 5 X"nf&Lfz fb^^ ( 1 6 3 ) T*^ 3 tl -g. - v V <b -5 # 'J £ h'n^yT 

* ^ ; x- h coi&fkjx^ 

[0713] 



1 IO ^ u J 




[0714] 

H Jfefll 9 5f»^nf: fb^a* ( 1 6 3 ) 3 tl 6 ^ - v H fc> <b ft h # 'J t K a df x T 
UU-F*I^(A: 8mol%, B:92mol%) 0. 50g^^-^7^x=i 
^iclioi., 7th>30ml$*iT-g»Lfc, C tl £ T lc H § . @m 5 m 1 . 18 

. JxJZ$-J'&, mWc^=f- *> £ 6 OmHDi, ^IctM 5ml %/|D£fc. /X lc ffi + 
h *y tis ZT'ftazrz. l. o NlS&k: <fc 9 ifctefc d H= l ic 

Lfeo *jaiB*teai l. i. o Nii?3 Lfc. ~k 0iR l /i» . mmm^-t 

&Zt T-ffity^ # 'J v-fcBJR L fee /Xlc . *5 OmK > ? ;-^5 0 mlTt^ L . 
5glc*5 Om 1 3 @ifci* Lfc&. t;'j7-%@JRLfc. <X ic . THFlcig^L. jgflpic 
ILfcTHF^5 0 > ? J - ^ + lcff tfeiULfc. itSSfcHJJR L » JEE $2 » ~t Z Z t 

t*-;v-*o. 4 4 git. s«biifc# -j -7-<7>*§3s^4f s-r* hika 6 t 

^*frT-NMR^«fttf ofc/S*, €J7-az7h!:U s Tl£fL^5t ( 1 6 5 ) iz ^ 
£ tl & - K £ # t? # 'J t h'nJfy?^^ ; x. — H T * S C i: 3 *l . 

[0715] 
[ ft 2 6 3 ] 



COOH 




[0716] 

* . # «b tl tz # t h'n^yTi* Ji-h<?)¥«^fia> r ^ • - 5 x - ^ a 
> . ^nvhr^7-f - (GPC ;$V-HLC- 8 2 2 0, *7A;f7- T S K - 
G E L Super H M - H . m& ; 9 n a * ^ u . # 'J x u > ) fc =k 0 If fiBj L *z 
o &¥±95^* Mn = 3 7 5 0 0. **¥±5^T« Mw=5 9 6 00 T-£>o 

H IC , |# ^ tl £: * 'J t h'nJryT'M ;i-h^^---y h^Kttii--5^:a6. h 'J J- + >l ^ 
') i y ? 7 > 9 > 'J t K T2 %r is ~r ii jj J x — K <?>ffiiJM*S^ lc £> £ ij >v # ^f- x * ^ 

4>f ;n^f^£tSC f?Itti*tf->fc. Bfi!»T*4# 'J t Fn^yTi* ; X- 
nOmg^l 00ml§fX77X3tfi icflDx.. ?nn**A2. 1ml. * 9 J - 



\j . I ill 1 TL /J" X- k m m /w o v» 4 L i*— ^, Hi 1 / 1— # v ^ V s *\s 7 y ^ y ^ y ^ - 

^*V>mmo. 5m 1 £7jD;cT. .11? 1 B«iS:#L£o KJ£»Tflt* vS&SiLfcgc 
, # -J -^-^IhIJR Lfco Cft^ > ? V -n, 5 0 m 1 X'ticft # M v - * 0JR L fc. ilSltffi 
Sg j* -T S Z i: 7 * 'J t J x - H £ 2 8mgit. 

[0717] 

mmm e tmm^^m^m^xNMR^m^n^rz. *<nffim. (165) 

2 ft -5 # ') t H n ^ > t >l> ij J x — |- <r> =>- — v h <r> §IJ a- It x C <20 ^- - v h t>* . 8 m o 1 % 
v hi', 9 2 m o 1 %<^fi^#T'&£ C jt>*ESfg£ ft£. 

[0718] 

(SS fife 01 9 8 ) 

H fife 09 9 6 L £ ft^j^ ( 1 6 4 ) T-^ £ ft £ a- - y K «b 5r * # V t KnJfyT 

[0719] 
[ f t 2 6 4 ] 



C D (164) 



[ 0 7 2 0 ] 

lifBMT, HfifciW 9 6 Tfc^ftfcffc^j* (16 4) £ ft£ ^ - v h ^ «b * -6 # 
ItKP^yT**; x- h ( C : 1 1 m o 1 %* D : 8 9 m o 1 %) L 

£: # v — £ 0 . 4 0 g . 2 — 7$;-<>-tf>X^*>t7x^JHXf^ 0. 66g 

* 1 00ml£n77Xnt AftT . f 'J y > 1 5 . 0ml fln^TRJ* L fc^. 3E M >@£ 
h 'J 7i-;U . 38mlt*£, 1 2 0 °C 7 6 Bf R L fz . JxJ&ij&T ^ . x ? ; - * 
1 5 OmlCB it IS LT@JRL/c„ Ifjilfcl ') v-? 1 NIS^ffl^T 1 0 N i5t )t * tf 
ofc^. 1 B IB * + S C tic J: 9ife>$*frv^ ^ BE ^ ^ £ -t± 5 C i: T- * ') 

0. 3 6 g & fz . # «b ft # V ^ - tf> titit & £ tt * 'H-NMR (FT-NMR : Br u 
ker DPX 4 0 0 ; ««)a»» : 4 0 0 MH z ; UlSflll : ! H;^ffl^^: iDM 
S O ; SUSS ft : SI) . 7 - •) x3g«-#^iftiR (FT— I R ) x ? h ^ (Ni co 
1 e t AVATAR3 6 OFT — I R) \z J; ^tf^lfo/i. I R fir o fc*SS . 

# >v #>Bfrlc &3&-f £ 1 6 9 5 cm"'^)f-? *>*j$^ L . mtz\Z. 1 6 5 8 cm _1 lC7; 

m iz & * -r -s tr - 9 h ft ^ . 

'H-NMR^iSJ: •? * 2 — T 5 >» ~< > -If > X * > ^ ,u i x -f - >u ffi jtS&Jj&m 
IC i 3|5 1 5 f - ^ 6* y 7 h L T U 5 C i: ^ b v # <b ft /3 # V V — x =E J V h t 

L T » Tlfifb^^ (1 6 6) IC ^ 2 ft 5 ^ - >v h ^ #t? £ K o ^ :> T ;U # J x- h T- 

i-sct 3t)*fiSis§ ft*:, 

[ 0 7 2 1 ] 




I IL. Z, U O J 




[ 0 7 2 2 ] 

* fz. (16 6) T*^ Hn^y?** J x- h <r> ^ - v V co flj « 

v E <7) ^- — 1 lmol%> F^^-nft', 8 9 m o 1 %<7>^m£-ftT-£> & c h 

7 7^-(GPC;S';-, ^7A;l'j7-7*n'l-X PLgel 5m mix 
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